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pc DC : % é | i, Si, Dc pc 
OUTPUT OUTPUT  REGU~ ee 38 a 8. OUTPUT | OUTPUT _-REGU- 
MODEL VOLTS AMPS. LATION i ¢ a 


MODEL VOLTS AMPS. LATION 











SC 32-0.5 0-32 0-0.5 





800B #1 0-600 0-200ms. } 



































SC 32-1 0-32 0-1 ‘ a #2 0-600 0-200 ma. 
SC 32-1.5 0-32 0-1.5 ’ d € % Parallel 

2S8C 32-1.5 0-32 0-1.5 1&2 

Dual Output 0-32 0-1.5 0-600 0-400 ma. 
SC 32-2.5 0-32 0-2.5 “i Series 1&2 

SC 32-5 0-32 0-5 * ar 0-1200 0-200 ma. 


SC32-10A 0-32—O-10ss#S& CO % 


sc 32-15A 0-32 0-15 #1 0-450 0-300 ma. 
























































SC 60.2 0-60 (0-2 #2 0-450 0-300 ma. 

SC 60-5 0-60 0-5 Parallel 

28C 100-0.2 0-100 0-0.2 1&2 T0 

Dual Output 0-100 0-0.2 0-450 0-600ma. } 

$C 150-1 0-150 0-1 Series 1&2 0.01% Be px 

SC 300-1 0-300 “0-1 7 0-900 0-300 ma. 

If! 

SC 18-0.5 0-18 0-0.5 } 2400B #1 0-400 0-150 ma. 

SC 18-1 0-18 0-1 #2 0-400 0-150 ma. 

SC 18-2 0-18 0-2 MODEL HB-6M #3 0-150 

SC 18-4 0-18 0-4 0.19% Bias 0-5 ma. 

SC 36-0.5 0-36 0-05 p> U.1% % _ mA Parallel 

SC 36-1 0-36 0-1 CO Wi PACTNESS 1&2 

SC 36-2 0-36 0-2 ~ 0-400 0-300 ma. 

$C 3672-0.5 36-72 0-0.5 Series 1&2 

SC 3672-1 36-72 0-1 J 0-800 0-150ma. J 

PSC 5-2 0-7.5 0-2 } 103 #1 0-300 0-75ma. | 

PSC 10-2 75-125 0-2 os 0-300 0-75 ma. _ 

PSC15-2 125-175 0-2 J 

PSC20-2 «175-225 «0-2~=CS*@ 0.02% Pct 50 0-5ma. ulated 

PSC 28-1 -22.5-32.5 0-1 TWO 4%4"SC UNITS J . a2 

PSC 38-1 32.5-42.5 0-1 MOUNTED IN RACK ADAPTER RA-2 0-300 0-150 ma. | 

2 P t : y Bee ee | 

HB-2 0-325 0-200ma. fimMme ty, 

HB4 0-325 0-400 = vy LS fe ¥ A te i be T Y 400B 0-400 0-150 ma. 7} 

’ * ‘ 

HB-6 0-325 0-600ma. [ 9.1% 0-150 Bies| 0-5 ma. 

HB-8 §-325 0-800 ma. 730B 0-350 0-3 Amp. : TO 
720B 0-350 0-2.25 Amp. 0 0 o, 
710B 0-350 0-1.5 Amp. |~" ” 

= - an. < ~ 0 1% 700B 0-350 0-750 ma. 

* e (] 

SR 48-30 44-52 0-30 2A 
780B 0-600 0-3 Amp. ) 

SM 14-30 0-14 0-30 7 et 7708 0-600 0-2.25 Amp. 

SM 36-15 0-36 0-15 aun 760B 0-600 0-1.5 Amp. 

SM 75-8 0-75 08 MODEL 2SC32-1.5 750B 0-600 0-750 ma. | 10 

SM 160-4 0-160 0-4 605 0-600 0-500 ma. ro, 01% 

SM 325-2 0-325 0-2 ur nape 0-150 Bias. 0-5 ma. 

SM 14-15 0-14 0-15 VER > A I j L 5 T Y 615B 0-600. —-:0-300 ma. 

SM 36-10 0-36 0-10 0-150 Bias 0-5 ma. : 

SM 75-5 0-75 0-5 ~=—P«C0.1%* na 

SM 160-2 0-160 0-2 2500 00-2500 0-50 ma. 

SM 325-1 0-325 0-1 1520B 0-1500 0-200ma. | TO 

— na 0-14 0-7 1220€ 0-1200 0-50ma. [9.994% 

. a 12508  0-1000 0-500 ma. 

SM 75-2 0-75 0-2 - 

SM 160-1 0-160 0-1 mies ; ee 

SM 325-05 0-325 0-05 | KR16 0-150 | 1.5 Amp. | 

0.01% REGULATION AVAILABLE aed ne 7 = 
Jo-0L0 wv . 
MOSEL 4608 KR19 295-450 1.5 Amp. 
7 ; - FOR DETAILED SPECIFICATIONS KR8 0-150 | 600 ma. 
- ON MORE THAN 150 STANDARD ff oe ee 00 ae 
-325 6 a. 
output! oussur _—sREGU- MODEL POWER SUPPLIES —s — on vo 
-40' a. 

a SEND FOR KEPCO CATALOG L 0.1% 

KM236-15A 0.1-36 0-15 ee KR12 0-150 300 ma. 

KM236-30 0.1-36 0-30 0.5% aie weds KR3 100-200 300 ma. 

KM236-50 0.1-36 0-50 ". KR4 195-325 300 ma. 

; 7. ——e KR10 295-450 300 ma. 

KM 251 2-14 30Aor 240W. —"weceoeaacaeee” 

, -15 25 mz 

_ 252 5-35 | 12Aor 240W. om 131-40 SANFORD AVENUE te _ a — — 

253 20-60 GAor240W.> + -2 25 ma. 

KM 254 30-90 | 4A or 240W. FLUSHING 52, N. Y. KR2 195-325 125 ma. 

KM 255 «60-180 2A or 240W. IN 1-7000 + TWX # NY 4-5196 KR9 295-450 | 125 ma. 
Check 1 Reader Service Card 
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ELCO’S E-Z MATE SOCKETS 
for its new television line? 





ZENITH’S reputation rests on thru-and-thru quality; 
and Etco’s patented E-Z Mates fortify that quality with 
unequalled advantagesmE-Z Mates may be designed 
* into ‘‘inaccessible”’ locations; permit ‘‘blind’’ tube in- 
sertion without pin damage; speed-up assembly; elim- 
inate service problems@mE-Z Mates are available in 
7- and 9-pin miniature models, per Signal Corps Spec. 
SLC 6315/2, 3; and MIL Spec. S-12883-A. 





find out how you can save time, tubes, temper and 
money with E-Z Mates, too. Send for Bulletin 117-A 
at once! 


nnn —-2 ViAates available at no increase in prices! 


if it’s new...if it’s news...it’s from 


CORPORATION 








‘“‘M’’ BELOW ERIE, PHILA. 24, PA., CU 9-5500 
Elco-Pacific: 2200 Centinela, W. Los Angeles, GR 8-0671 
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Cover Design by ARTHUR LUBELL— 


Depicts conversion of raw ac by precision a-c/d-c current generator. 
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NEW 
MULTIPOLE 


KURMAN &‘ 
PLATE RELAYS 


THREE ADJUSTMENTS AVAILABLE (Per Pole) 
25 MW + 50 MW + “OFF THE SHELF” 100 MW 

















COIL RESISTANCE up to 20,000 OHMS 
5 AMP CONTACTS + SMALL and LIGHTWEIGHT 
with polystyrene AVAILABLE HERMETICALLY SEALED 


cover 
SEND FOR COMPLETE SPECIFICATIONS 


KURMAN ELECTRIC Co. 


Subsidiary of Crescent Petroleum Corp. + Quality Relays Since 1928 AN 


191 NEWEL STREET, BROOKLYN 22, N. Y. 
Check 3 Reader Service Card 




















Export: 240 West 17th Street, New York City Cable: TRILRUSH 
Binnbach RETRACTILES 


This series of Birnbach Coiled Kinkless Retractile Cords are Dermanently coiled into a spring-like shape 
without the use of metal springs or elastic bands. They have inherent “‘Recovery’’ properties. These Retractile 
cords extend approximately six times its retracted length, returning to its exact origins! shape and length when 


released. Always as long as you need them and no longer, they will not kink, tangle, trail, knot or dangle on the 
floor or bench and cause accidents. 


MADD SHELEELARRMS 


MICROPHONE shractile CABLES 








STOCK NUMBERS 





° DESCRIPTION: Single and multi-conductor shielded microphone cable neoprene jacketed. This 
ep ae oe a CORDS cable remains neat and compact with no danger of tripping or of the wire becoming entangled in 
qui b i b 
2.3.4 CONDUCTORS IN 36 INCH RETRACTED, 18 FEET EXTENDED equipment. Also suitable for stereo and additional speaker extensions 
LENGTHS, NEOPRENE UL APPROVED Retracted Approx. Lgth 
, 3 Cat. No. Length Extend Cond. Size AWG 
Cat. Size UL Cat. Size wt 895 48” 25’ 1 No. 24 Shielded 
No. Conds. AWG Type Wo. Cends. AWG Type 895A 19” 6’ 1 No. 24 Shielded 
886 2 18 SVO 891/4 4 16 sJoO 895B 6” 3’ ale No. 24 Shielded 
887 2 18 SVT 893 3 14 so & ( 1-No. 23 
889 x 18 SJO 893/3 3 14 so 896 48 25 2 ( 1-No. 24 Shielded 
889/38 3 18 SJO 893/4 4 14 so < 7 ( 1-No. 
889/4 4 18 8JO 2 12 so 896A 12 6 2 ( 1-No. 24 Shielded 
890 2 18 SJT 9894/3 3 12 so ° ( 2-No. 
== == == beeen = . {Rg og suid 
5 ’ -No. 
897A 12” 6’... 3 ( 1-No. 34 Shielded 
” ( 2-No. 
y 898 48" 25° 4 ~ ( 2-No. 24 Shielded 
° 7 ( 2-No. 
POWER FKelractile CORD SETS 898A 12 6” a as | ee 
Excellent for portable use. All mobile equipment and Additional conductors and sizes available. CONDUCTORS ARE COLOR CODED 
office equipment wherever: the device application is 







synonomous with repetitive movement. The ‘‘Answer’’ 
to most tough hazard problems. Neoprene Service 
Cord Sets with Molded Male Plug one end, other 
end stripped and tinned ready for application. 





communication Kefractile cord 


Multi-conductors stranded communication. cord No. 23 AWG. Tinned copper wire neoprene 
Retracted Approx. Lgth 








jacketed. 18’ lengths can be cut to exact requirement. Nom. cond. resistance .022 ohms per 
Cat. No. Length Extended Conds. SizeAWG UL Type linear foot. Maximum working voltage 120 volts. Current carrying capacity 1 ampere. 
18” 9 FT. 2 18 8vO 
881 18” 9 FT. 2 18 8JO Retracted Approx. Lgth 
881/83 = : ja § ; = Pot Cat. No. Length Extend Conds. Size AWG 
= SS —— a — 
CONDUCTOR COLOR CODING: 1—Black, 2—White, 3—Green 877 ‘ ‘ 36” ec; ii 4 ‘ 38 .. 
878 < eee sets | TEETER TEES 5.. pastel we ut 
878/6 .. 3 36” as £+§< | ine 6.. sieicibtaidiasiaa ait 
878/7 36” 18 FT... |» ’ 23. 
TEST LEAD a A ww! RE CONDUCTOR COLOR CODING: 1—Black, 2—White, 3—Red, 4—Green, 5—Blue, 6—Yellow, 


7—Brown. Additional conductors oad sizes available. 
Stretch coiled kinkless test lead wire description: 12” coil—stretches to 


approx. 6 feet. One conductor No. 20 stranded copper neoprene insulation 


——— ..  BIRNBACH RADIO CO., INC. 





- ee. 5 eee — ene, 145 HUDSON ST., NEW YORK, N. Y. © WOrth 6-561T 
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New Products of the Month 





DUAL BUFFER AMPLIFIER 





INDUSTRIAL POWER AMPLIFIERS | Rauland-Borg Corp.] 


SUPPLEMENTAL MAGNETIC SHIELDS [Perfection Mica Co., Magnetic Shield Div.) 


Fi Gee 


PROTOTYPE DESIGN BOARD 





~@ . e6 
; 


[EDP Corporation] 
2-Channel Power Amplifier—Output Exceeds 60 Volts Peak-To-Peak 


Recently introduced by this manufacturer, this 
completely transistorized power amplifier, Model 
265, delivers better than 60 volts peak-to-peak or 
20 volts rms. 


The unit is a dual channel ultra-linear type 
incorporating two individually controlled ampli- 
fiers each of which has two output controls. The 
amplifier is set up for standard rack mounting, and 
is ruggedly designed of high quality components 
for use as ground equipment for military applica- 
tions. 


ideally suited for use as an isolation amplifier, 
the unit is also used to amplify low level signals 
for transmission on long lines, as a timing burst 


100W And 200W—Gains Of 89 And 92 DB 


Intended for 24-hour duty in industrial service, 
these two new power amplifiers incorporate the 
latest circuitry in audio engineering. 


Amplifier RA42100 has an output of 100 watts 
with a frequency response at rated output within 
+1 db from 30-20,000 cps. Its gain is 89 db. The 
distortion is less than 5% from 50-15,000 cps at 
rated output. it produces 100 watts with an input 
signal of 0.5 volts on balanced line, or 0.25 voits 
single ended input. Noise level is at least 90 db 
below rated output. Regulation is within 242 db no 
load to full load from 100-5000 cps. 


Amplifier RA42200 has an output of at least 200 
watts with a frequency response at rated output 


eem File System Sec 
electronic engineers master MAY 


amplifier, and to amplify low level signals for 
recording multiplexers. 

Input requirements, 100-130 VAC; Input signal, 
0.3-10 VAC; Input frequency, 40 cps-20 KC; In- 
put impedance, greater than 5K ohms; Output im- 
pedance, less than 100 ohms; Frequency response, 
+ 1 db over 40 cps to 20 KC @ 1 watt output; 
Harmonic distortion, 5% total maximum. 

PRICE: $900.00-$1,200.00 (depending on qty) 

AVAILABILITY: 3-4 weeks 

MFR: EDP Corporation, 3501 South Orange Blos- 
som Trail, Dept EP, Orlando, Florida 

SALES MGR: H. Sarkis, CH 1-1541 


Check 66 Reader Service Card 1/61 


eem File System! Sec. 
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within +1 db from 30-20,000 cps. Its gain is 92 db. 
Distortion is less than 3.5% from 50-15,000 cycles, 
at 200 watts output. It produces 200 watts with an 
input signal of 0.5 volts on balanced line, or .25 
volts single ended input. Noise level is at least 
85 db below rated output. Regulation is within 2% 
db no load to full load, from 100-5,000 cps. 


PRICE: Model RA42100: $273.00 

AVAILABILITY: From stock 

MFR: Rauland-Borg Corp., 3535 West Addison St., 
Dept EP, Chicago 18, III. ‘ 

SALES MGR: E. W. Arehart, CO 7-1300 


Check 67 Reader Service Card 1/61 
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Permits Temporary Or Permanent Shielding Of Separate Subassemblies 


Unanticipated magnetic interference from other 
subassemblies (when separately manufactured sub- 
assemblies are installed in the completed pack- 
age) can require a major re-design. However, if 
these separately manufactured subassemblies were 
individually shielded, the possible need for a re- 
design would be eliminated. 

These supplemental magnetic shields can be 
supplied with slip-over covers with lead holes and 
access plates for high-gain transistor amplifiers, 
miniaturized servo mechanisms, memory cores 
and other data storage devices, etc. Since the 
Netic Co-Netic alloys are non-shock sensitive and 
non-retentive it is possible to drill additional lead 
holes in the field, without sacrificing shielding 


effectiveness. 

These shields are useful for such applications 
as electron beam display tubes that incorporate 
data storage circuitry. These devices are inherent- 
ly sensitive to magnetic fields—which can originate 
either from components in associated equipment 
or can be completely extraneous from the gear. 
PRICE: $1.00-$5.00 
AVAILABILITY: 2 weeks 
MFR: Perfection Mica Co., Magnetic Shield Div., 
1322 N. Elston Ave., Dept EP, Chicago 22, Ill. 
SALES MGR: G. Powers, EV 4-2122; for nearest rep 

see eem p. 1657 (1960-61 Ed.) 


Check 68 Reader Service Card 1/61 





[Spec-Tronics | 


For Prototype Circuit Layout—For Transistorized Circuitry 


A new design for the development of prototype 
circuits is now being produced by this manufac- 
turer of printed circuits. The advantages of the 
land pattern design are in affording multi-use econ- 
omies of designing transistorized circuitry. 


Proto-Boards are designed to provide specific 
transistor locating holes and to eliminate a large 
part of point to point wiring, terminal boards, or 
connecting hardware, generally required with other 
types of prototype circuit lay-out. Pads and cir- 
cuitry are made continuous with a touch of solder. 
Ground buses may be located conveniently de- 
pending on design, and plug-in connectors may be 
used in conjunction with the Proto-Boards. 


Proto-Boards provide many hours saving in the 
breadboard stage of circuit design by the elimi- 
nation of the major part of the point to point wir- 
ing thus permitting the design engineer more 
available design time and allowing the breadboard 
to be turned over to technicians far in advance of 
other types of prototype circuit building equip- 
ment. 

PRICE: Varies with type & quantity. 

AVAILABILITY: 2 weeks 

MFR: Spec-tronics, 13901 Saticoy St., Dept EP, 
Van Nuys, Calif. 

SALES MGR: R. C. Carter, TR 3-1803 


Check 69 Reader Service Card 1/61 





MULTI-ANGLE WORK POSITIONER [Technical Devices Co.) 
Holds Assemblies At 135° Tilt Angle And 360° Rotation 





Page 6 


WITH CHASSIS HOLDER ACCESSORY 





A time-saving, low-cost, work positioner, cap- 
able of holding work of all kinds at any practical 
working angle, this sturdy all-stee! ROTOTILT is 
designed for handling chassis and bench assem- 
blies. Maximum versatility of work operation is 
guaranteed through the 135° tilt angle, and rota- 
tion through the full 360 degrees. it is 4” high, 
3%” wide, and 3%” deep. 

Independent contro! of both tilt and rotation 
functions is obtained through separate release and 
locking handies. Work can be positioned in each 
axis of movement with ease and speed. This re- 
Suits in an ease of adjustment in either piane 
without disturbing the other adjustment. The tiit 
adjustment locks securely under torque loads up 


to 300 inches per pound. 

The five-hole top pattern provides a convenient 
and rigid mounting for accessories and fixtures. 
For example, a Paimgren Vice with mounting pro- 
visions is available. A combination chassis and 
circuit board fixture is also available for handling 
chassis and large circuit boards. 

PRICE: $9.85-$8.75 ea (depending on qty) 
AVAILABILITY: Contact Sales Manager below 
MFR: Technical Devices Co., 11242 Playa Ct., Dept 

EP, Culver City, Catif. 

SALES MGR: D. W. Martin, UP 0-3751; for nearest 
rep see eem p. 1698 (1960-61 Ed.) 


Check 10 Reader Service Card 
JANUARY 


1/61 
1961 

















= == = 


nt 
es. 
ro- 


ng 


est 


‘61 
61 








FREE 
SAMPLE 
ROLL 


of J-B 
REPLACEMENT 
CHART PAPER 


You've probably already 
used Judson Bigelow 
Chart Papers, sold at a 
premium under your 
recorder’s brand name. 
Now you can order direct 
from J-B and save the 
extra markup! Get “in- 
strument quality” .. . at 
lower direct-to-you prices! 


Buy Direct 
and Save! 


J-B charts are guaranteed 
equal to brand name charts. 
Get J-B charts for most 
recorders including 
BRUSH 
ESTERLINE-ANGUS 
LEEDS & NORTHRUP 
BROWN 
OFFNER 
TEXAS INSTRUMENTS 
VARIAN ASSOC. 


and Eastman Kodak Charts 
for 
HEILAND VISICORDER 
cEc 


and all other high frequency 
oscillographs. 


Warehouses and engineering 
representatives in all major cities. 


JUDSON BIGELOW 


SALES COMPANY 


Division of Techni-Rite Electronics, Inc 


P. 0. Box 3575 P 
Providence 10, R. I. 
HOpkins 7-7700 TWX PR 62 








— + 
To: Judson Bigelow Sales Company ' 
Div. of Techni-Rite Electronics, Inc. ; 
P. 0. Box 3575? i 
Providence 10, R. |. i 
Please send me a free trial rollof 1% 
your instrument quality charts. } 
IMPORTANT: My recorder’'s name and r] 
model is: 4 
| 
eeeeceeece eevecce eeceeceee | 
H 
Name 1 
Firm Name H 
Address } 
City State ; 
u = | 
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First .. . Basics of Digital Computers 
Next ...Pressman’s Design of Transistorized 
Circuits For Digital Computers 


.--and now 


BASICS OF ANALOG COMPUTERS 


by Thos. D. Truitt (Director of Advanced Study Group, ELECTRONIC ASSOC., INC 
& A. E. Rogers (Senior Consultant, ELECTRONIC ASSOC., INC.) 


Anyone having a basic knowledge of engi- 
neering or physics will derive great ben- 
efit from this remarkable “pictured-text”’ 
course (3 volumes in one cloth binding). 
If you are a practicing engineer, you will 
be made familiar with the analog com- 
puter—with the suitability of this device 
for your design needs—and with the pro- 
gramming requirements. If you are a 
training director responsible for train- 

ing maintenance technicians, or a 
teacher in a college or a technical insti- 
tute, you will find this an effective ’’pic- 
tured-text” course that is easy to use. If 
you are a computer maintenance techni- 
cian who is ambitious, you can gain a 
familiarity with this important phase of 
computing technology. If you are an en- 

gineering college student looking toward 
a computerized technology, you can easily 
acquire a thorough understanding of the 
analog computer. More than 400 illustra- 
tions reinforce the ideas discussed in the 
text to make it completely understandable. 


Beginning with the s mple ideas of ana- 
log devices, the book introduces the reader 
slowly to the mathematical concepts in- 
volved, explains in detail the workings of 
modern general-purpose electronic ana- 
log computers and rounds out the course 
by presenting practical applications of 
the analog computer. 


VOLUME ! includes descriptions of many 
kinds of analog computers and devices 
including: INTRODUCTION TO ANA- 
LOGS (what is an analog? analogs and 
physical laws; problem solving with ana- 
logs); WHY ANALOG? (analog charac- 


BASICS OF DIGITAL COMPUTERS ( ‘Pic- 
tured-Text’ Course) John S. Murphy. Basic 
theory of computer arithmetic, circuitry, logi- 
eal building blocks and memory. JOURNAL 
OF THE ASSOCIATION FOR COMPUTING 
MACHINERY “.. . the ‘picture book’ form is 
extremely effective. The text itself is terse and 
to the point, and supplemented as it is by pic- 
tures on each page turns out to be easy to read 
and understand. There are no obvious compro- 
mises with accuracy of statement for ease of 
presentation. For the purpose it was written, 
the book does a very good job; and even for 
coders who would like to know more about how 
the machines really work, it is worth reading.” 

3 vols., #196, soft, $8.40; #196-H, cloth, $9. 50. 


DESIGN OF TRANSISTORIZED CIRCUITS 
FOR DIGITAL COMPUTERS, Abraham I. 
Pressman, M.S. Using ‘“‘worst case’’ design, 
this book explains how switching time and 
drive capabilities and requirements of all the 
essential digital computer building blocks may 
be calculated, and how these blocks may be 
assembled in chains to perform computer-type 
logical operations. *‘Worst case’’ design assures 
successful operation under all conditions! It 
saves maintenance time! #215, cloth, $9.95. 











teristics, analog devices vs. analog com- 
puters; analog computers vs. digital com- 
puters); COMPUTER BUILDING 
BLOCKS (building blocks, multipliers, 
function generators) 
MATHEMATICS OF COMPUTING 
(variables, integration, differentiation, 
differential equations, integrators). 


VOLUME I! gives detailed attention to the 
computer that is most flexible and easy to 
use—the D-C Electronic differential ana- 
lyzer. It includes: GENERAL PURPOSE 
COMPUTER TYPES (passive-element 
computers, active element computers) ; 
D-C ANALOG COMPUTER: LINEAR 
COMPUTING COMPONENTS (attenu- 
ators, voltage amplifiers, the summing 
amplifier, the integrating amplifier) ; 

D-C ANALOG COMPUTER MULTI- 
PLYING COMPONENTS (the servomul- 
tiplier, the electronic multipliers, implicit 
uses of multipliers); D-C ANALOG 
COMPUTER FUNCTION GENERA- 
TION (fixed function generators, vari- 
able function generators). 


VOLUME Il! presents some of the program- 
ming techniques and interesting applica- 
tions common to the field of analog com- 
putation. It includes: MONITORING 
AND CONTROL (voltmeters, recorders 
and plotters); PROGRAMMING AND 
PROBLEMS (using the D-C analog com- 
puter, automatic programming); AP- 
PLICATIONS (real time simulation, real 
time joint analog-digital simulation). 


Questions and problems are included at 
the end of each section to enable you to 
check your progress. #256-H, 3 vols. in 
one cloth binding, $12.50. 


VIDEO TAPE RECORDING, ponan L. Bern- 
stein, Instructor, RCA Institutes, Inc.; Mem- 
ber, 1.R.E., S.M.P.T.E. . The video tape re- 
corder revolutionized the television industry. 
Here is the only book devoted exclusively to the 
subject. If there is anything you desire to 
know about video tape recording—black and 
white or color electronic photography—the cir- 
cuitry in the device the Signals in these 
circuits the organization of the video tape 
recorder—the commercial units—the capabili- 
ties and limitations of the technique this 
book makes it completely understandable. 
__ #254, cloth bound, $8.95. 








“Mr. ‘Preseman’s “peok gives, to my 
knowledge, by far the most comprehensive 
coverage on this subject to date .. . In general, 
Mr. Pressman’s book is a welcome addition to 
the literature. It should prove quite useful to 
circuit designers in the computer field.” Re- 
viewed for the PROCEEDINGS OF THE IRE 
by William B. Cagle, Bell Telephone Labs, 
Whippany, N. J. 


These and many other Rider titles are available at 
bookstores, electronic parts distributors, dept. stores or direct. Send for new catalog. 


Buy these books today— No matter where you buy these books, we guaran- 
tee satisfaction, or your money back within 30 days of purchase. 


JOHN F. RIDER PUBLISHER, INC 


Canada: Chas. W. Pointon 


EP-1 


116 West 14th Street, New York 11, N.Y 
Ltd., 66 Racine Rd., Rexdale, Ont 
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AC-DC PRECISION CURRENT SOURCE’ 


A Unique Development in High 
Reliability Current Generation 


By Lee Staschover 


Constant current generators 
have found increasing applica- 
tion in recent years because of 
test requirements for semicon- 
ductors, magnetic components, 
and other current-sensitive de- 
vices. High precision current 
sources have become necessary 
because of the increasing need 
for high accuracy measure- 
ments and determination of 
component reliability. 


The usual d-c constant cur- 
rent generator consists of a d-c 
reference, a sampling resistor 
sampling the load current and 
a comparison amplifier which 
compares the reference voltage with the voltage 
drop across the sampling resistor. The output of 
the amplifier then controls a power source which 
feeds the series combination of sampling resistor 
and external load. 


A d-c constant current generator may be con- 
verted into an a-c constant current source by re- 
placing the d-c reference by an a-c command sig- 
nal which the current then follows instantane- 
ously. Under these conditions, the amplifying sys- 
tem must have sufficient output capability to drive 
full load current through the external load at the 
frequency of the applied reference signal. This is 
not always a simple matter since the stabilizing 
networks required to limit the bandwidth of the 
amplifying system to assure stability also limit 
the available output swing of an amplifier stage. 
Stabilizing networks must, therefore, be placed in 
the low level stages of the amplifier system so that 
the required dynamic range is assured in the high 
level output sections. 


A unique Programmable Constant Current 
Source of unusual design has been introduced by 
North Hills Electronics, Inc., Glen Cove, L. L., 
N. Y., designed especially for gyros, semiconduc- 
tors and magnetic components. The Model CS-140 


Topside view of 

the CS-140, with 
floating shield box 
removed from the 
Kelvin-Varley divider 
(switch section) and 
current sampling net- 
work. Perforated screen 
box in the subassembly 
contains the d-c refer- 
ence source (Solidcel). 





Current Governor furnishes current from 0.1 mi- 
croamperes to 150 milliamperes for low voltages 
from zero to plus or minus 100 volts. Other volt- 
ages are available on order. The current is set to 6 
places by decade knobs arranged to provide one 
part per million resolution. 100 milliamps and 150 
milliamps are provided. Accuracy at any current 
setting is 0.01% of full scale. Line and load regula- 
tion are better than 0.0025% or d-c output. The 
unit may be used as an a-c current source from de 
to 6ke by driving it from an external modulating 
signal. Similarly pulse outputs may be obtained. 


Speeds Reliability Testing 

Unusual applications are now possible because 
of the inherent stability and accuracy of the CS- 
140. Many reliability programs which now take 
weeks and months can be reduced to days. For ex- 
ample, resistors can be checked with a very accu- 
rate current generated by the CS-140 flowing thru 
them. The voltage can be accurately read by a dig- 
ital voltmeter and any minute change in resist- 
ance can establish a trend while the resistor is 
operated at rated power, but a change in resist- 
ance which can be momentarily observed by using 
the CS-140 will indicate that the resistor may not 


have a life long enough for a particular applica- 
*Patent applied for 
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tion. Applications in computer use and in tele- 
phone systems for example where components of 
greatest reliability are necessary would be typical. 


Another unusual application would be for pulse 
torquing of gyroscopes, such as the gyroscopes 
used in the Polaris Missile program as well as 
many other important programs. By using a mer- 
cury wetted relay which is driven positively and 
negatively, the current coming out of the CS-140 
can be driven plus and minus thus giving a pulse 
of current which is extremely accurate and stable. 
This pulse can drive the torquer of the gyro per- 
mitting highly advanced methods of testing and 
setting up gyros to be developed. 


eem File System Sec: 
coed 4000 


to high accuracy from a full scale value with a 
resolution of one part per million. To assure high 
stability over a large range of current values, Rg 
may be switched to select full scale values of de- 
sired values. A front panel function control makes 
it possible to drive d-c current either in the posi- 
tive or the negative direction thru the external 
load, and in a third a-c position to operate with 
zero internal d-c reference voltage, connecting the 
Kelvin-Varley divider directly across the external 
command signal input terminals. 


Because of the wide frequency response the 
chopper stabilized feed back amplifier had to be 
designed with very advanced networks in the feed 

back loop, in order to obtain 
stability while having the cur- 
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BLOCK DIAGRAM OF MODEL CS140 


Generates Complex Waveforms 

The Model CS-140 Precision Current Source per- 
mits generation of complex current waveforms, 
including d-c, sinusoidal a-c, and combinations 
thereof. A block diagram of this unit is shown in 
Figure 2. A controlled power source feeds current 
in either direction through the series combination 
of internal sampling resistance network, Rg, and 
external load#]. The controlled power source is fed 
from an amplifier whose input consists of a series 
combination of the sampled voltage across Rg and 
the command signal which may be either the in- 
ternal d-c reference voltage or an external applied 
signal. The d-c reference voltage of 10 volts makes 
possible the achievement of high stability since 
the effects of amplifier drifts are minimized. 


Uses Kelvin-Varley Divider 
Current control is effected by means of a Kelvin- 
Varley divider which divides the reference voltage 


rent output operate over this 
range. 


Various factors have been 
taken into account in the de- 
sign of the Model CS-140. The 
leakage across the output ter- 
minals and through the insu- 
lation of internal connecting 
wires would, by necessity, af- 








fect regulation of the output 
' STABILIZED current with variations of load 
AMPLIFIER 


voltage. This problem has been 
solved by mounting the output 
terminals on a metal plate con- 
nected to a point in the feed- 
back circuit, such that any leakage current be- 
tween the output terminals must flow through the 
metal mounting surface. The leakage from either 
terminal to this metal surface does not, however, 
affect the accuracy and constancy of the output 
current flowing to the external load. 


Electronically Regulated 

All internal d-c supplies are electronically regu- 
lated in order to provide stability and fast re- 
sponse to line transients. Protection features have 
also been included to avoid damage to internal 
components when the current source is acciden- 
tally open-circuited and cannot feed the preset cur- 
rent through the external load. Because of its very 
high forward gain, the amplifier will be driven into 
saturation and cannot recover instantaneously. 
when an external load is suddenly applied. In this 


situation, an abnormally high current could be 
(Continued on p. 25) 





ABOUT THE AUTHOR 





Lee Staschover is Vice President and Technical Director of North Hills Electronics, Inc. He 
received the B.E.E. from C.C.N.Y. in 1943 and the M.E.E. from Polytechnic Institute of 
Brooklyn in 1948. He came to North Hills Electronics in 1956, after holding engineering 
positions at |.T.T., Paramount Pictures, Kollsman Instrument Corp., and Sterling Precision. 
His background includes development of video and microwave systems. At North Hills, he 
has directed development of ultra precision current sources. He holds 9 patents and is a 
member of Tau Beta Pi, Eta Kappa Nu and Sigma Xi. 
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NEW CAPACITORS 


Presented in depth, these interesting capacitor products 
should lend themselves to a number of unusual applications. 








MICA CAPACITOR NETWORK 
From .125 To .1325 Mfd In 16 Steps; 1.75” Dia. By .190” Thick 


Six leading manufacturers of mica capacitors were approached with the following 
problem: develop a mica capacitor network capable of delivering any capacitance (with- 
in +1%) from 0.125 mfd to 0.1325 mfd in 16 steps of 0.0005 mfd—within a space of 
1.75” diameter by 0.190” thick. Four of the six manufacturers rejected this proposa) 
as “impossible.” To date, only this manufacturer has solved the problem with their 
Type NW111 Capacitor Network. 

Consisting of a bank of five discrete capacitors—0.125 mfd, 0.0005 mfd, 0.001 mfd, 
0.002 mfd, and 0.004 mfd—the network performs reliably over a temperature range of 
—55°C to 85°C with an applied voltage of 50 volts ac, 400 cps. Eight terminals are 
interconnected in various configurations to provide the 16 capacitor steps. 

The design is based on the formation of an original “silvered mica disc,” the key to 
which is the disc’s shape, which utilizes every iota of available space for the capacity 
function. Thus, the multi-capacitor package can deliver several times the capacity per 
unit thickness than can be obtained from conventional capacitors. 

Particularly suited for use by manufacturers of computers and high grade equipment 
where a compensating mica capacitor is needed for a very limited space, the new multi- 
capacitor package was originally developed for General Electric’s DJ113 Fuel Flow 
Indicator to compensate for small errors in the rate generator. The compact precision 
capacitor network compensates not only for generator linearity but also phase errors. 
The final end use involves electromechanical mechanisms which will electronically 
register fuel flow. 

PRICE: $20.00-$30.00 AVAILABILITY: From stock MFR: Cornell-Dubilier Electronics 
Division, Federal Pacific Electric Co., 55 Cromwell St., Dept EP, Providence, R.!. SALES 
MGR: H. Burgess, GA 1-2269; for nearest rep see eem p. 1559 (1960-61 Ed.) 
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VARIABLE SLOPE PISTON CAPACITOR 
Controls Amount Of Overlap Of Fixed And Movable Plates 


A variable slope piston capacitor, the VCJ258A, 
is intended for applications where the tuning ad- 
justment is accomplished by means of a cam. The 
variable siope is obtained by controlling the 
amount of overlap of the fixed and movable plates 
of the capacitor 

Rectangular longitudinal areas have been re- 
moved from the meta! of both cylindrical plates. 
When these two areas of identical surface face 
each other exactly, the AC is maximum. When the 
rectangular slit in the shell piston is completely 
hidden by the metal a minimum of AC for the 
same travel of the piston is obtained. The amount 
of overlap of the two plates—determining the inter- 
mediate slopes—is controlled by a positioning nut 
which can be locked in place. 

Minimum AC is 1 to 85 pf; the maximum 
ASC is 1 to 95 of. This range is obtained ir, a length 
above panel of 2” and a diameter of ,”. (Other 
values are availabie.) These large capacitance 
values in such a small physical size would be im- 
possibile without the Max-C construction with its 
embedded electrode band technique. For a given 


size, the thin metalized glass inner tube provides 
three times more capacitance’ than a standard 
glass capacitor, while fusing with a heavy wall out- 
side tube increases the mechanical resistance to 
shock and vibration. 

Other features of the unit include: precision 
machined parts and precision bore glass for fine 
tuning without reversals; low temperature co- 
efficient of capacitance, +100 ppm/°C; Q in ex- 
cess of 500, measured at 1 mc; low inductance 
and low loss for high frequency use; special proc- 
ess glass dielectric for excellent electrical proper- 
ties; operating temperature range of —55°C to 
125°C; special alloy plating with 24 carat over- 
plating provides corrosion protection and affords 
high r-f conductivity; a turret cap for rigid mount- 
ing of other components. 


PRICE: $20.00; AVAILABILITY: 4 weeks 


MFR: JFD Electronics Corp., 6101 Sixteenth Ave., 
Dept EP, Brooklyn 4, N. Y. 


SALES OFFICES: See eem p. 1616 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 600, 601 
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this is the 


actual size of the 


NEW, COMPACT, 
PROGRAMMABLE, 
| HALF-RACK, 
"REGATRAN 

| POWER 

.| SUPPLIES... 


. with continuously variable 





°o om 
mn 

















. | — 
| current limiter... 
. These new Regatrans are sparing only of 
Ww space... delivering super-regulated, virtually 
“ ripple-free d-c power with the instant start-up 
ly and very high reliability of sol ite circuitry 
. and offering a group of features 
se ve , : 
i$ | hitherto unprecedented in d-c power supplies 
: of this size 
REGULATION, LINE OR LOAD, 0.1% OR 0.01 V 
, oc MAX 
MODEL OUTPUT RMS 
NUMBER RIPPLE 
VOLTS AMPS 
TR212A 0-100 0-100 MA 250 pv 
TRO18-1 0-18 0-1 AMP 150 pv 
TRO36-0.2 0-36 0-200 MA 150 pv 
an ‘ 7 , ’ ] 
For a closer look, ask your local Electronic 
sm, Measurements representative for a copy 
\ of Specinication Sheet 5000 or write direct 
= 


ELECTRONIC 
e ——EEE 
C “1 m)> MEASUREMENTS 





0 BANK 


®Reg. U.S. Pat. Off. Patents Issued and Pending. 


A 
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(Problem 174) 
VARIABLE VOLTAGE SUPPLY 


It is desired that there be availabie, at 6 
separate output pins, a slowly stepped voit- 
age with a choice of 0.1, 1.0, or infinity de- 
lay between steps. 

The voltage must be variable, from —2.5v 
to +2.5v and Ov to +5v. Any number of the 
6 outlets must be able to supply the minus- 
plus range while the remaining outputs sup- 
ply the positive voltages—simultaneously. The 
device should use the EMF of mercury cells 
and should not involve resistors in series 
with the voltage, so that the voitage stability 
of the cells will not be degraded. 


(Problem 175) 
SERVO-TYPE POTENTIOMETER 

We are looking for a precision servo-type 
potentiometer having a life expectancy of 50 
million revolutions. Such a device would 
use a gold-plated mylar film and ball com- 
bination instead of the usual rotary wiper. 
We believe such a unit has been announced 
and we ask your help in locating the manu- 
facturer. 


(Probiem 176) 
HIGH SPEED WIRE TREATMENT 
| would like to take advantage of your 
“Readers’ Problems” column to present, and 


Have @ unique problem in e' 
Lae ? Send it to the Editor of ELECT 
ine. Some of our more than 56,000 
edly have a solution. - : 
Here are some typical problems recently received, as well as 
solutions to problems previously published. 


FREE TECHNICAL BOOKS AWARDED FOR 
OUTSTANDING PROBLEMS & SOLUTIONS 


- for 
best solution to any 


lectronic oe. ineering or 
Ic Ss 
readers will undoubt- 


hosen 
select their awards from the current catalog 


her, Wag 
of John F. Rider Publisher, Inc. All decisions final; duplicate 


| hope, get a solution to the following. | am 
interested in making glass-to-metal seals for 
the transistor industry, and since we have 
developed an automatic pre-oven transistor 
header assembly machine that employs Ko- 
var wire from reels rather than using pre-cut 
wires, we would like to learn how to: 


a) Degass Kovar wire at high speeds on 
the order of 50 fpm of .019” diam. wire; 

b) Measure the amount of off-gassing that 
has taken place during the heat treatment; 

c) Find a means of measuring the quantity 
of oxidation accomplished after Kovar parts 


SOLUTIONS TO PROBLEMS IN PREVIOUS ISSUES 


VOLTAGE COMPARATOR CONTROLLER 
PROBLEM 163: We are interested in a 
“black box” which can compare an input 
d-c voltage with a reference voltage and 
provide a relay contact closure when the 
difference between the two voltages i: 
more than 0.1 volts, either polarity. 

The following restrictions are given: 

a) The box would be used as a “fai!- 
safe” device, therefore all the compo- 
nents including the relay must be nor- 
mally energized; b) The reference voltage 
must be 8-10 volts; c) The input source 
varies from zero to 10 volts, and can sup 
ply up to 5 ma; d) The circuit must oper- 
ate in less than 10 milliseconds. 
SOLUTION D: As a part of a TACAN Ground 
Beacon Monitor, we manufacture such a de- 
vice as this inquirer needs. It is used to mon- 
itor the AGC voltage of a fixed remote receiv- 
er, which gives a measure of the Ground Bea- 
con power output. There are several small 
changes which should be made: 

a) Our circuit, unmodified, allows the “ref- 
erence” to be set at any level from —3 volts 
to —10 volts, with —5 volts as the usual setting. 

b) Input source normally varies from -—3 
to —10 volts, with —5 voits as the usual “‘nor- 
mali” indication, 

c) The manufacturer of the relay currently 
used states 30 milliseconds maximum drop- 
out time. 

The circuit that is currently used is de- 
signed around vacuum tubes. We have been 
asked to investigate the use of transistors 
throughout the monitor. For this particular 
part of the monitor this would appear to be 
no problem, and we will be investigating it 
during the next three months. 

James G. Robins—Electronics 
Garden Grove, Calif. 


ELECTRONIC CURRENT REGULATOR 
PROBLEM 164: | need a series “switching 
resistor” to regulate current electronically 
—with no sparking contacts. I suppose 
you might call it the opposite of a zener 
diode, with these features: 50 watts rat- 
ing, to switch rapidly (50 to 200 times a 
second or faster) from 0.2 ohm maximum, 
at about 3 amps dc, to 15 ohms (or high- 
er at a higher switching rate) when the 
current exceeds the regulated value of 


dc. Can some semiconductor, transistor, 
or gated diode do this? Can you help? 
SOLUTION A: Congratulations on your Prob- 
lems and Solutions department. It provides 
a much needed means of contact between 
“need” and “know-how”. 

The problem associated with controlling 
large power by a series control resistance be- 
comes most acute when the load and the con- 
trol resistances are equal and the controlling 
resistance is not capable of dissipating 
enough power. One solution is to switch the 
contro! resistor’s value alternately between 
values approaching zero and infinity at a 
high rate and then filter the power before 
applying it to the load. The time ratio of the 
ON and OFF states of the switch determines 
the amount of current through the load. 


I, 












OW POSITION 


MAXIMUM CONTINUOUS 
POWER DISSIPATION OF 
SWITCHING TRANSISTOR 


OFF POSITION 


PERMISSIBLE 
AREA OF 
CONTINUOUS 
OPERATION 


* (1) (Meg) = K 
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To control the ON/OFF time ratio, | would 
recommend a closed loop servo system. A 
reference voltage proportional to the desired 
current is fed to a differential amplifier as 
one of its inouts. The other input is the voit- 
age across a sampling resistor, proportional 
to the actual load current. The output of the 
differential amplifier is the error signal, pro- 
portional to the difference between the two 
inputs. A free running astable multivibrator is 
used as a square wave generator to provide 
ON/OFF commands to the switch. This is 
usually one with two symmetrical R-C con- 
stants operating from a common B-4 line. In 
this case, however, it is two dissymmetrical 
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R-C constants biased by the error signal. The 
output of the multivibrator is a square wave 
whose ON/OFF time ratio is controlled by 
the error signal. 

The nominal frequency of the multivibra- 
tor should be high to facilitate filtering after 
the switch, but if it is too high the switching 
transistor will spend relatively too much time 
in the high power region bringing back the 
heat dissipation problem. Within the last year, 
Motorola put several low saturation resist- 
ance, high power switching transistors on 
the market, which in conjunction with this 
circuit should make the control of several 
hundred watts practical. 

Z. Voross, Project Engineer 
Republic Fiow Meters Co., Chicago, Ill. 


SIMULTANEOUS GAIN CONTROL 
OF MANY AMPLIFIERS 
PROBLEM 166: | have a multi-channel 
system containing many transistor ampli- 
fiers. | wish to change the gain of all am- 
plifiers simultaneously and by the same 
amount—same number of db change in 
gain in each amplifier. There are too many 
amplifiers to use mechanically ganged po- 
tentiometers to control the gain. There 
fore, I wish to control the gain of all am- 
plifiers by means of voltage. A change in 
a d-c voltage level which is fed to each 
amplifier should change its gain. There 
are various circuits in which the gain is 
a function of a d-c control voltage but 1 
need a circuit in which the characteristics 
are uniform enough, or one in which t 
control is linear, so that all amplifiers will 
change gain by the same amount. 
(Continued on p. 23) 


TECHNICAL BOOK AWARDS FOR DECEMBER 


SOLUTION TO PROBLEM 161: E. Katell, Project Engineer, Reeves Inst. Co.; Garden City, N.Y. 
PROBLEM 172: E. W. Dial, Pres., Buckroe Electronics, Inc., Buckroe Beach, Va. 
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PHASE 
ANGLE 
VOLTMETER 
MODEL VM-202 


A unique, multi-functional instrument that combines in one com- 
pact package a phase-sensitive voltmeter, AC vacuum tube voltmeter, 
phase meter and phase-sensitive null detector. Permits simple labo- 
ratory or production line measurement of total, fundamental, in- 
phase and quadrature voltage components; phase-sensitive nulling 
of in-phase or quadrature components; direct dial reading of phase 
angle without ambiguity. Characteristics include high input im- 
pedance, high sensitivity and wide voltage range. Optional parallel 


PHASE ANGLE 


AND RATIO 
INSTRUMENTS 








FOR DIRECT READING OF... 


= Phase angle 

# In-phase voltage 

= Quadrature voltage 

# Fundamental voltage 
® Total voltage 

® Nulls 


rear connectors, built-in reference channel isolation, built-in signal 
isolation for balanced or single-ended inputs, panel finishes to user 
specifications. Plug-in modules for reference isolation, signal sum- 
ming and signal bridging available as optional accessories. 
MODEL VM-233 PORTABLE TRANSISTORIZED VOLTMETER. 
All features of VM-202 in an all-transistor, ruggedized, low power 
unit for general field use and other applications where small size 
and light weight are essential. 


S PEC | F | CATIO N S These specifications describe the Model VM-202 Phase Angle Voltmeter only. The wide range of available standard and 
custom models are shown on this page. Detailed specifications for other models will be supplied promptly on request. 





NULLING SENSITIVITY 
HARMONIC REJECTION 







SCALE 

PHASE ANGLE DIAL 

POWER 

DIMENSION 

MOUNTING 

’ _>> 

MODEL \g 
VM-204 


THREE-FREQUENCY VOLTMETER. For use 
where signals of known frequencies are en- 
countered repeatedly. Similar to VM-202, but 
accommodates any three pre-specified signal 
frequencies, typically 400, 800 and 1000 cps. 
Choice of frequencies from 60 to 4500 cps in 
standard models; to 10 ke on special order. 
Panel size and configuration as VM-202, but 2” 
deeper case. 


AC - to - DC 
CONVERTER 
MODEL PSC-410 


RATIO BOXES 


RATIO BOX * 


5 microvolts 

55 db (with filters) 

3-0-3, 10-0-10, linear 

4 scales, 90° (elec.) apart 
60 watts, 115V, 60-400 cps. 
5%” h. x 19” w. x 7%” d. 
bench or rack 





VOLTAGE RANGE 


' PHASE ACCURACY 


INPUT IMPEDANCE 
» REFERENCE INPUT 
OVERLOAD 


BROADBAND VOLTMETER, MOD- 
EL VM-301: For laboratory and 
other applications where a wide range 
of signal frequencies must be instru- 
mented with highest accuracy. Ac- 
commodates signals from 10 cps to 
100 ke. Phase shift accuracy 0.2‘ 
absolute, 0.01° with special tech- 
niques, uniform over full 360°. Phase 
shift can be read while sweeping 
frequency in full decade steps. Plug- 
in rejection filters eliminate harmonic 
effects. Null indications are insensi- 
tive to changes in signal level. Rack 


VOLTAGE ACCURACY 


SIGNAL FREQUENCY 





or bench mount. 


- a) 
‘ e o e:°*e@ oe ae te 
“ geeeeeot 
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SPECIFICATIONS 





Ratio Range —0.111111 to 
+1.111111 


25 cps to 10 kc 
from 10 ppm to 
1 ppm 


Frequency Range 
Accuracy 


Input Z 300 k to 1.0 meg 


Input Volts 


Series Z 
Resonant Frequency 400 cps to 10 kc. 
Size (typical) 


0.35f to 1.0f 
(350V max.) 


3.5 to 7.5 ohms 


3%” h. x 19” w. x 
8Y2” d. 


Table shows range of available characteristics. Specific combinations of 
characteristics differ with particular models and will be quoted on request. 


1 mv. to 300V, in 12 ranges 
+2% of f.s. 

dial: +1° 

meter: +3% of f.s. degrees + 
1 freq., 30 cps-10 kc. 

10 megohms 

100,000 ohms, 0.25V min. 
5:1 


MODEL VM-230B TRANSISTORIZED 
VOLTMETER. 
Miniature, ruggedized 
version of VM-202 for 
modular inclusion in 
ground support and sim- 
ilar systems requiring 
small size and depend- 
able performance in se- 
vere environments. Range down to 300 micro- 
volts on- special order. Input impedance 1 
megohm direct; 120h, 0.5 meg. at 400 cps with 
isolation transformer. Frequency response 20 


cps to 20 ke as VTVM. 





Transistorized, phase sensitive AC-to-DC converter features high linearity and sensitivity, flat 
frequency response, high output. Single- or double-ended output proportional to total, funda- 
mental, in-phase or quadrature components. Compact modular, plug-in configuration readily 
integrates with ground or airborne instrument systems. 


Precision inductive AC voltage dividers to 
meet all range, accuracy and cost requirements 
Rack and portable bench models, deviation, 
binary, automatic stepping types and ratio 
standards. Maintain rated accuracy over speci- 
fied frequency range; feature in-line readout, 
high input and low series impedance. 

CVR550 COMPLEX VOLTAGE RATIOMETER 
Provides direct reading of in-phase transforma- 
tion ratio to 0.0001% with phase angles to 0.2 
radians, unaffected by quadrature. Combines 
ratio box and phase angle voltmeter in a single 
efficient unit. For signals at any three frequen- 


cies from 400 to 2000 cps. 





Write or call for literature or quotations on your requirements 


NORTH ATLANTIC INDUSTRIES, INC. 


TERMINAL DRIVE, PLAINVIEW, L.!., N. Y. © OVerbrook 1-8600 
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New Products of the Month 
PRINTED CIRCUIT GRID BOARDS [Corning Electronic Components | 





This convenient kit of plastic strips and dots 
has been developed for laying down circuit patterns 
on copper-cilad Fotoceram printed circuit grid 
boards. Since the plastic strips and dots withstand 
acid, when the grid boards are dipped in copper- 
etching solution a pattern of the desired circuit 
only remains. 

The plastic is said to adhere on contact yet lifts 
easily after etching or if corrections are desired 
before etching. 

The new grid boards are said to enable design- 
ers to make prototype printed circuits in 15 min- 
utes without leaving their desks. They consist of 


Kits of Plastic Strips and Dots for Laying Down Circuit Patterns 


eem File System| Sec. 
cee 1700 


copper-covered Fotoceram glass-ceramic with 
.052” holes on a 1/10” grid. Tape kits contain ten 
9” x ¥@” strips and forty 3/16” dots. 

The Fotoceram glass-ceramic boards and the 
kits of plastic strips and dots are sold separately. 
PRICE: Kit of strips and dots, $0.75 
AVAILABILITY: From stock 
MFR: Corning Electronic Components, 550 High 

St., Dept EP, Bradford, Pennsylvania. 

SALES MGR: J. F. Riley, FO 2-5571; for nearest 
rep see eem p. 1559 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 589, 617, 1265 


Check 14 Reader Service Card 1/61 





MICROCIRCUIT AGC PREAMPLIFIER [Varo Mfg. Co., Inc., R & D Div.) 


"3 High Gain, Low Noise—Weight 3.5 Grams 

‘ The Model 8500, measuring only 0.7” x 0.65” x 
0.22” is a@ new Microcircuit AGC Preamplifier, 
consisting of a low noise six stage audio amplifier, 
a D-C AGC amplifier and associated AGC diodes. 
Encapsulated in an epoxy resin, the amplifier is 
@ rugged solid package with a volume of only 
0.1 cubic inch. 4 conducting overcoating provides 
electrostatic shielding. 

A common two wire system is utilized for the 
outnut circuit and D-C suooly voltage. The unit 
features voltage gain of 80 db minimum below 
AGC threshold with the equivalent input noise 
of less than 1 microvoit (input shorted). Harmonic 
content of the device is less than 10% at 1 kc 
(0.1 mv to 3 mv input signal). 





SINGLE-ENDED R-F CHOKES [Caddell-Burns Mfg. Co.] 7 





Featuring twin axial leads which are only % inch 
apart at the base, this new series of chokes is 
wound on molded phenolic coil forms. The chokes 

are designed for vertical mounting and are partic- 
7 | ularly suited for printed circuit and close point- 
to-point wiring. 

The position of the leads (at one end of the 
form) eliminates the necessity for bending, thereby 
reducing the danger of coil wire breakage. The ver- 
tical mounting helps in preventing interstage cou- 
pling and lends itself to positioning in tight quar- 
ters and to simple shielding. 

The standard chokes are impregnated with var- 
nish to meet specification MIL-V-173. The wire 
conforms to MIL-W-583; wire sizes were selected to 























Mode! 700B-1 Frequency-Shift Converter pro- 
vides half-duplex teletype communications at 
speeds up to 100 words-per-minute via any single 
side band or AM radio circuit. 7009-1 is a commer- 
cial version of a unit which is now in production 
for a military jeep-transportabie system. 


The ali-solid-state unit weighs but 12 pounds, 
measures 1942” x 24%” x 7%”, and fits into a 
standard % ATR rack. Compatible with any fre- 
quency or frequency shift necessary for special 
applications, the unit's additional features include 
an electronic keyer, built in loop-current power 
supply. No adjustment or tuning necessary for 
operation. 








Space Saving Improvement In R-F Chokes; 5% Tolerance 


FREQUENCY-SHIFT CONVERTER [Collins Radio Company, Western Division | 
Teletype Service From Radio-Equipped Aircraft, Ships, Vehicles, Etc. 


Input impedance is 1000 ohms, however the 
amnlifier will onerate proverly from a low im- 
pedance (less than 10 ohms) source, but separate 
input ana output return leads should be provided, 
and terminated directly to lead number 2. The 
output impedance is less than 500 ohms. 


PRICE: $850.00 (1 to 10); AVAILABILITY: 90 days 


MFR: Varo Mfg. Co., inc., R & D Div., 2201 Walnut 
St., Dept EP, Garland, Texas 


SALES MGR: J. B. Steed, Dallas—BR 6-6141; for 
nearest rep see eem p. 1713 (1960-61 Ed.) 


OTHER PRODUCTS: See eem p. 1197 
Check 715 Reader Service Card 
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give low resistance. These units may be dip en- 

capsulated. The coil form size is 0.218” diameter 

by %” long. The inductance range with single 

layer winding is from 1.0 to 10.0 microhenries in 

five steps and with single pi universal winding, 

from 10 microhenries to 2.5 millihenries in ten 

steps. 

PRICE: $0.25-$0.40 (1-49 qty) 

AVAILABILITY: From stock 

MFR: Caddell-Burns Mfg. Co., Inc., 40 E. 2nd St., 
Dept EP, Mineola, N.Y. 

SALES MGR: S. Burns, Pi 6-2310; for nearest rep 
see eem p. 1546 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 634, 635 

Check 76 Reader Service Card 
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The 700B-1 can also be used in airborne data 
systems for transmitting digital information at up 
to 75 bits-per-second. For airborne applications, 
the unit will accommodate a doppler shift for 
speeds up to 600 knots. 

PRICE: $2000.00 
AVAILABILITY: 90 days 
MFR: Collins Radio Co., Western Division, 2700 W. 

Olive Ave., Dept EP, Burbank, Calif. 

SALES MGR: G. Tasto, Vi 9-3361; for nearest rep 
see eem p. 1554 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 800, 801 


Check 717 Reader Service Card 
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REMOTELY CONTROLLED ATTENUATOR | Straza Electronics, Div. Straza Industries | 


Only %” in diameter by 1%” long, this miniature 
Remotely-Controlied Attenuator provides attenua- 
tion of any signa! from dec to relatively high fre- 
quencies. The Mode! A-601 is a compact passive 
device which will replace expensive follow-up 
servos, variable mu vacuum tube circuits, and 
other complex circuitry generally required for re- 
mote contro! purposes 


The unit is encapsulated as a plug-in module 
with a 7-pin base, providing simple integration into 
the package design. in addition to attenuation of 
high or low impedance a-c or d-c signals, the unit 
may be used for phase shifting, variable filter, agc 
control, etc 
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Compact Passive Device—Replaces Follow-Up Servos, Complex Circuitry 


Only two unshielded contro! wires of unlimited 
length are required. Control voltage may be d-c, 
a-c, or any waveform of relatively stable rms mag- 
nitude. Attenuation may be smoothly varied by 
simply changing the control voltage with a remote 
potentiometer. The control circuit is electrically 
isolated from the signal circuit. 

Maintenance is held to a minimum with the use 
of completely passive circuit elements thus elim- 
inating moving parts. 

PRICE: $22.50; AVAILABILITY: 15 days 
MFR: Straza Electronics, Div. Straza industries, 

790 Greenfield Dr., Dept EP, El Cajon, Calif. 

SALES MGR: J. S. Alan, Hi 2-3451 
Check 18 Reader Service Card 
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The superior 
sub-miniature 
R.F. connector... 








(U.S. PAT. No. 2,937,360) 


ELECTRONIC TUBE > 
SEMI- CONDUCTOR 


li 
y 
Your Co ° 'eSerye 


® 
7 
| staTs/ass. wai now available 





Dept. EP 1 
215 Park Avenue South, New York 3, N. Y. 


se in Crimp-Type... 
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7 CONDUCTIVE 
| METAL 


; BUCS! reducing assembly time 60% 


production 
runs 





“ Superior Quality NEW CONHEX CATALOG 

4 Liquids - Pastes You need this catalog Now, the inherently superior design and crafts- 
@ SILVER barca 25 " -* manship of the ConheX connector in a crimp-on 
© GOLD crimp-on styles evel design, saving at least 60% assembly labor 
© PLATINUM, etc. able in all standar . ; 

N. fer taptedion@n ... CenheX configurations. time over conventional types. These new ConheX 


connectors are assembled with standard crimp- 
ing tools—just dress the cable, slip the sleeve 
into position, insert cable into connector, crimp! 
and it’s done! And the connection is stronger 
than the cable itself! 


ep @® CERAMICS @ GLASS 
@ MICA © QUARTZ 
@ PLASTIC MATERIALS 
61 © PAPER © WOOD 
By Brushing, Spraying, Screening 
Can be soldered & electro-plated 








Our Research Facilities Available 














ed for Special Problems. y 
re, For Brochure: , . 
> “Precious Metal Preparations \ 
y 
ote for the CORPORATION 
Ww Blectrical Industry SS 139 HOYT STREET - MAMARONECK, N. Y. 
Write today to 
use | R) eg, ee ® 
im- ‘ 8 ro itish h: . 
MATER 1IALS for « ( ie — mene py inno pag et 
‘ : ersham Factory Estate, Lyon Road, 
ies ELECTRONICS co. wate Walton-on-Thames, Surrey, England. 
152-25 138th Ave TEFLON TERMINALS RF CONNECTORS 
“1 REGUSSA —Jamaica 34, N. ¥ 
7 ; 
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New Products of the Month 











TRANSISTORIZED DECADE COUNTER [Burroughs Corporation, Electronic Tube Div. | 
Counting Tube & Visual Readout Mounted On Single Plug-In Module 


DC-114 Transistorized Decade Counter is the 
first to utilize the new Shield Beam-XR SWITCH. 
This switch can be stacked side by side without 
magnetic interaction and allows the Nixie indi- 
cator tube to be an integral part of the decade 
counter package and is automatically spaced for 
optimum readibility. 

Designed for frequencies to 110 kc, the DC-114 
Counter provides both visual readout and 10 in- 
dividual constant current outputs for printing, 
gating, or presetting. A transistorized driving cir- 
cuit is used to activate the Beam-X switch. 


Designed as a plug-in module for use in com- 
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puters, military systems, machine control, and 
other equipment, the units may be directly cas- 
caded and can be driven by a 12 voit signal, 
making them compatible with existing transistor 
logic circuit. 
The Beam-X switch is said to eliminate 90 
components and have a 50,000 hour life. 
PRICE & AVAILABILITY: Contact Sales Offices 
MFR: Burroughs Corp., Electronic Tube Div., Box 
1226, Dept EP, Plainfield, N. J. 
SALES OFFICES: See eem p. 1544 (1960-61 Ed.) 


Check 79 Reader Service Card 1/61 














STATIC FUPTLOP MODULE [Computer Control Company, Inc.) 


One Megacycle Unit Built to MIL Specifications 


This Model FS-20 module accepts standard MIL- 
T-PAC module signals and may be used in a va- 
riety of functions such as a logical element, an 
output package and as a relay driver in shift regis- 
ter applications. The input structure on one side 
consists of a three input and a two input AND 
gate buffered through an OR gate. The other side 
is a single three input AND gate. Internal steering 
guarantees that simultaneous drive to both sides 
will change the state of the flip-flop. 

The unit has a temperature range of O°C to 
65°C which exceeds MIL-E-16400, class 4. The 
humidity maximum of 95% fulfills MIL-T-17113 re- 
quirements for shock and MIL-STD-167, Type 1 for 
vibration. 


This unit has a glass base, laminated, printed 
circuit board measuring 5%” high by %” wide by 
6%” deep and uses military components of pre- 
ferred values throughout. Each board has nickel- 
rhodium plated fingers. 


PRICE: $242.00 
AVAILABILITY: From Stock 


MFR: Computer Control Company, Inc., 2251 Barry 
Ave., Dept EP, Los Angeles 64, Calif. 


SALES MGR: A. Fenaughty, GR 8-0481; for nearest 
rep see eem p. 1556 (1960-61 Ed.) 


Check 80 Reader Service Card 1/61 








OPERATIONAL AMPLIFIERS [Deltex Laboratories] 


D-C Amplifiers & Chopper Stabilizer In All Metal Enclosure 


These amplifiers, D-100 Series, exhibit improved 
temperature characteristics and isolation from 
electro-magnetic fields due to their metallic en- 
closure. This housing also allows the use of hold- 
down studs, if desired, for mechanical rigidity. 
Four models are available. 

Model D-101 is the basic building block. This 
broad-band D-C Amplifier has balanced differen- 
tial inputs for low drift, high input impedance, 
and low output impedance. With a gain of over 
15,000, frequency response is from dc to over 
100 kc. 

The D-102 is a more powerful version of the 
D-101. With a gain of 30,000, frequency response is 
to 200 kc. 


The D-110 is a chopper amplifier used to stabi- 
lize the D-101 and D-102. These units drift only 
1 millivolt per day when stabilized by the D-110. 

D-120 is a power amplifier. With a gain of 0.8, 
the 120 is used to increase the available outpdt 
current. 

PRICE: D-101, $21.50; D-102, $25.00; D-110, $55.00; 

D-120, $30.50 
AVAILABILITY: 30 days 
MFR: Deltex Laboratories, 

Jackson, Mississippi 
SALES MGR: C. F. Mills, FL 5-9636 


Check 81 Reader Service Card 
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DUAL ELECTRONIC MULTIPLIER [Donner Scientific Co., Sub. Systron-Donner Corp.] 


Four Quadrant Multiplication Accuracy 0.05% Full Scale 


New dual electronic multiplier Model 3735 offers 
single quadrant multiplication and squaring with 
accuracies of 0.01%. Four quadrant multiplication 
accuracy is 0.05% full scale. 

Units are available in 2, 4, or 6 channels. Com- 
pletely compatible with all analog computers, the 
unit requires no external power supplies or am- 
plifiers to work with other analog computing equip- 
ment. The unit can also be used on analog data 
and process control systems. Other features in- 
clude built-in division and square-root operation, 
and modular construction with plug-in printed cir- 
cuit cards. 

Specifications are: Input, four independent volt- 
ages, X;, Y:, X, and Y, in the range of +100 volts; 


Output, two independent products, —0.01X,Y, and 
—0.01 X:Y2, in the range of +100 voits at 10 ma 
maximum load current. Drift, less than 100 mv 
over an 8 hour period. Noise, less than 100 mv 
peak. Phase shift, less than 1° at 100 cps. Zero 
error, with one variable equal zero and other rang- 
ing over +100 volts, maximum error in product is 
only 40 mv. 
PRICE: $633.00 Per Channel; $3,800.00 For 6- 
Channel Unit. AVAILABILITY: 90 days 
MFR: Donner Scientific Co., Sub, Systron-Donner 
Corp., 888 Galindo St., Dept EP, Concord, Calif. 
SALES MGR: Dave Taskett, MU 2-6161; for nearest 
rep see eem p. 1568 (1960-61 Ed.) 
Check 82 Reader Service Card 1/61 








OPERATIONAL AMPLIFIER [Downer Scientific Co., Sub. Systron-Donner Corp. | 


Designed for Reliable Operation in Rugged Environment 


This solid state operational Amplifier, Model 
3801, uses silicon transistors throughout to pro- 
vide both high gain, wide bandwidth path and 
chopper stabilization path. This unit will operate 
over a temperature range from O°C to 55°C in a 
relative humidity of 95%, will withstand shock of 
30 G and meet al! specifications to an altitude of 
50,000 feet. 

Originally developed, used, and tested in crit- 
ical missile applications, the amplifier is now 
available as an off-the-shelf item. 

Other important characteristics of this opera- 
tional amplifier are: input drift, 1 mv/30°C change; 


output, +10 voits at 4 milliamps load, +20 volts 

at 2 milliamos load; total dc gain, in excess of 

250,000; frequency response, dc to 200 kc. Dimen- 

sions, 3%4” long by 2%” high by 1%” thick. Also 

available, model 3805 Power Supply which can 

furnish power to 10 amplifiers. 

PRICE: $400.00 

AVAILABILITY: 45 days 

MFR: Donner Scientific Co., Sub. Systron-Donner 
Corp., 888 Galindo St., Dept EP, Concord, Calif. 

SALES MGR: D. Taskett, MU 2-6161; for nearest 
rep see eem p. 1568 (1960-61 Ed.) 


Check 83 Reader Service Card 
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SAVE 3 WAYS ON DELAY LINES~- 
CALL ALLEN NOW FOR FREE 
ENGINEERING CONSULTATION 


Allen Avionics provides free engineering consultation services, 
which project engineers have found to be extremely useful. By 
consulting with Allen before freezing their delay line specs, 
project engineers have been able to effect major savings in 
time and money plus the elimination of needless delay line 
sophistication. Allen’s services are uniquely slanted towards 
complete systems knowledge so that recommendations are 
made with your entire system in mind. Find out how these serv- 
ices can aid you in your next time delay application. 

Call or write today. 


FREE! 


Send for Free Delay Line Data Sheets today! 





ALLEN AVIONICS, INC. 


TRANSFORMERS 





DELAY LINES, FILT 


255 EAST SECOND STREET » MINEOLA, NEW YORK 
Phone: Ploneer 7-5450 
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mM MILITARY CASES 


COMBINATION - TRANSIT - INSTRUMENT 
MIL-1.945, 17-4734, T-21200, STD-108, C-4150 


OVER 1.000.000 
VARIATIONS AVAILABLE 


NO DIE CHARGE 


Your choice of over 1,000,000 variations in dimensions, proportions, metals, 
finishes, and custom accessories for military combination, transit, in 

ment and portable cases. Whatever your need, the MM (multi-measure) 
method Fy you high production savings even on custom runs as low as 25 
units. Send us your print or requirements direct or contact your MM rep- 
resentative. 


FREE: Send for free catalog and dimension specification sheets 


NM ENCLOSURES, 1. 


111 BLOOMINGDALE RD., HICKSVILLE, N. Y. 
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| ! using many com- 
binations of wire 

constructions, — 

Let us quote 

on cable assemblies 

tomeetyour = * 

specific eer te 

requirements. ae 





TIMES WIRE & CABLE DIVISION 
THEMNTERNATIONAL SILVER COMPANY 


= EWALLINGFORD, CONNECTICUT, U.S.A. 


Please rush FREE literature on: 


(_] Coaxial Cables 


(_] Data Transmission Cables 
(-] Multi-Conductors & Hook-up Wire 


C] For Info. Only = [) Have Rep. Call 


Check 14 Reader Service Card 
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MOLDED FIBERGLASS CASES Sec. 1400 

This 16-page illustrated booklet includes 
drawings, photographs and specifications for 
hand-portable, lightweight cases to house 
small equipment. Included are 22 standard 
sizes with custom designed interiors to fit 
and protect delicate equipment in accordance 
with MIL-STD-108C and MIL-T-945A. Modifica- 
tions and custom cases are included. Sky- 
dyne, Inc., River Road, Dept EP, Port Jervis, 
N. Y. 

Check 160 Reader Service Card 


CAPACITOR CALCULATOR Sec. 1508 

Data sheet provides information about a 
convenient, pocket size (7” x 2%”) slide-rule- 
type calculator for solving capacitor prob- 
lems. With one setting, the calculator gives 
the solution to problems involving frequency, 
reactance, power factor, dissipation factor, 
equivalent series resistance, impedance, and 
phase angie. The calculator also lists all im- 
portant capacitor formulae and incorporates 
A, B, C, D slide rule scales. Price is 25c. Send 
coin to Ohmite Mfg. Co., 3629 Howard St., 
Dept EP, Skokie, III. 

Check 161 Reader Service Card 


HIGH RELIABILITY CAPACITORS Sec. 1500 

This Bulletin, “Fast Series 134-T Advanced 
Engineering Data Bulletin’, describes high 
reliability capacitors that comply with the 
new MIL C-14157B specifications, embodying 
extended reliability and physical require- 
ments. These capacitors, Series 134-T, have 
hermetically sealed cases with glass-to-metal 
soldered terminalis, dual dielectric paper plus 
polyester film. John E. Fast & Co., 3598 N. 
Elston Ave., Dept EP, Chicago, III. 

Check 162 Reader Service Card 


BRIGHTENER FOR ZINC PLATING Sec. 1600 

A two-page data sheet describes this liquid 
brightener for zinc plating baths. Designated 
as M&T Zinc Brightener 25, the new formula- 
tion is described as a free-flowing liquid that 
may be added directly to plating baths with- 
out prior dilution. Composition of plating 
baths are recommended in the data sheet, 
which gives a description of the new bright- 
ener. Metal & Thermit Corp., Dept EP, General 
Offices, Rahway, N. J. 

Check 163 Reader Service Card 

PINBOARD PROGRAMMING PANEL Sec. 2000 

A two-page product information bulletin, 
entitied “AMP Pinboard for Matrix and Other 
Programming Applications’, describes the 
AMP pinboard device, and lists potential ap- 
plications in instrumentation, automated ma- 
chine tools, test and check out equipment, 
controls of all types and data processing 
equipment. Numbered 600, the Bulletin gives 
construction details and electrical character- 
istics. AMP, Inc., Dept EP, Harrisburg, Pa. 

Check 164 Reader Service Card 


DIFFERENTIAL OPERATIONAL 
AMPLIFIER Sec. 2000 


In a two-page product announcement and 
@ technical bulletin, number P2, a new Dif- 
ferential Operational Amplifier, which is all 
solid state, is described, along with block 
diagrams, and electrical and mechanical 
characteristics. This dc amplifier, Model P2, 
is designed for applications far beyond just 
analog computing, according to the technical 
bulletin. George A. Philbrick Researchers, 
— 285 Columbus Ave., Dept EP, Boston 16, 

ass. 
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NEW PRODUCT 








TRANSISTORIZED DECADE COUNTER 

MODULE Sec. 2000 

A detailed booklet is available on the DC- 
114 Transistorized Decade Counter Modules. 
This fully illustrated data sheet contains com- 
plete mechanical and electrical specifications, 
as well as descriptions of the output capabili- 
ties of the units. Included are suggested 
transistor circuits for use with the counters. 
Burroughs Corporation, Electronic Tube Div., 
Dept LR-2, Box 1226, Dept EP, Plainfield, 
N. J. 

Check 79 Reader Service Card 


GENERAL PURPOSE MINIATURE PLUGS Sec. 2100 
Catalog KQ/KR-1 presents a description of 
this new line of plugs, Series KQ/KR, which is 
designed to meet severe requirements of air- 
craft and missile applications. According to 
the catalog, this series features a universal 
receptacle which will accept either the ball- 
lock or bayonet plug. The series has a mois- 
ture sealing feature and meets MIL-C-26500. 
Cannon Electric Co., Adv. Dept., 3208 Hum- 
bolt St., Dept EP, Los Angeles 31, Calif. 
Check 167 Reader Service Card 


PLUGS, SOCKETS, TERMINALS Sec. 2100 


This is a 62-page catalog of Hirschman 
plugs, connectors, sockets, and terminals, 
which are standard equipment on many well 
known European devices. A cross reference 
sheet is also included for most of the popular 
types. Rye Sound Corporation, 145 Elm St., 
Mamaroneck, N. Y. 

Check 168 Reader Service Card 


BULLETIN ON CONNECTORS Sec. 2100 

Product Information Bulletin, Series 341, 
has been published to describe a new line of 
multiple circuit connectors, called Ampeez. 
Features of the new connectors, according to 
the 2-page bulletin, are high amperage rat- 
ings and low insertion and extraction forces. 
Photographs and a general description is 
given, in addition to detailed specifications. 
AMP Incorporated, Dept EP, Harrisburg, Pa. 

Check 169 Reader Service Card 


PRECISION CRYSTAL FILTERS Sec. 2300 

This 8-page catalog was prepared to pro- 
vide necessary electrical and mechanical 
specifications to provide assistance in circuit 
design considerations, and as an aid in se- 
lecting filters from a line which ranges from 
50 kc to 30 mc. The catalog is illustrated, 
and has many curves of the filter’s functions. 
Systems, Inc., 2400 Diversified Way, P.O. Box 
7726, Dept EP, Oriando, Fila. 

Check 170 Reader Service Card 


CRYSTAL FILTERS Sec. 2300 
Bulletin XT 455 gives information about a 
line of crystal filters which cover the fre- 
quency range from 30 megacycies down to 1 
kc. The 1 kc unit is said to be a highly selec- 
tive, high attenuation device for use with 
missiles and other equipment. Burnell & Co., 
10 Pelham Parkway, Dept EP, Peiham, N. Y. 
Check 171 Reader Service Card 


CRYSTAL MOUNTS Sec. 2300 

Catalog No. 9F describes a total of 6,250 
combinations of crystal mounts for immedi- 
ate delivery from stock. The 8-page catalog 
includes mounts for ceramic cartridges, co- 
axial ano tripolar crystals, N, BNC, TNC, HN 
input connectors, BNC, TNC, and Microdot 
output connectors, and optional dc returns. 
Microlab, 570 West Mount Pleasant Ave., 
Dept EP, Livingston, N. J. 

Check 172 Reader Service Card 











LITERATURE 






TAPPED DELAY LINES Sec. 2300 

Data sheet on Series N Tapped Delay Lines 
describes the electrical and physical char- 
acteristics of these units. According to the 
sheet, the Series N devices are available in 
total delay times of 1 to 100 microseconds. 
Standard tolerances are listed as 2%, and the 
units are said to meet MIL-STD-202A. Rise 
time is 3% or 4% of total delay. Artronic In- 
strument Co., 11232 Triangle Lane, Dept EP, 
Silver Spring, Md. 

Check 173 Reader Service Card 


DELAY LINES Sec. 2350 

A fully illustrated brochure entitled, ‘‘Ad- 
vancing the Art of Delay Lines” is now avail- 
able. The 12-page brochure is free to those 
requesting it on their company letterheads 
and is said to detail the processes in design- 
ing and manufacturing delay lines. ESC Elec- 
tronics Corp., 534 Bergen Boulevard, Dept EP, 
Palisades Park, N. J. 








METALIZING OF CERAMIC PARTS Sec. 2500 

This Engineering Bulletin, Form CB-1030, 
has been made available on the metalizing 
of ceramic parts. This process is most fre- 
quently called for in preparation for her- 
metic sealing or attachment of metal hard- 
ware. The new bulletin describes the pre- 
liminary design and engineering considera- 
tions involved, and also covers the prop- 
erties and applications of steatite and high 
alumina ceramics. Centralab, 900 East Keefe 
Ave., Dept EP, Milwaukee, Wisc. 

Check 175 Reader Service Card 


LABORATORY ELECTROMAGNETS Sec. 2500 

Publication of a new technical brochure on 
laboratory electromagnets includes technical 
specifications and illustrations. The 34-page 
brochure contains a special section with doz- 
ens of illustrative magnetic field homogeneity 
plots, and a pole cap section which concludes 
with a discussion of pole cap selection for 
particular performance characteristics. Vari- 
an Associates, instrument Div., 611 Hansen 
Way, Dept EP, Palo Alto, Calif. 

Check 176 Reader Service Card 


ELECTRICAL CONTACTS Sec. 2500 

A detailed study of precious metal elec- 
trical contacts, their applications and selec- 
tion criteria, is included in the latest issue of 
Engelhard industries Technical Bulletin (Vol. 
1, No. 2) together with other articles on ther- 
mocouple materials, problems posed by radio- 
activity in refining precious metal scrap, and 
other processes. Technical Information De- 
partment, Engeihard Industries, !nc., 75 Aus- 
tin St., Dept EP, Newark 2,'N. J. 

Check 177 Reader Service Card 


MULTICELLULAR MAGNETIC SHIELD 
DATA SHEET Sec. 2500 
Data sheet 153, describes how multicellu- 
lar magnetic shields permit more accurate 
low level signal source data evaluation. Mag- 
netic Shield Division Perfection Mica Com- 
pany, 1322 N. Elston Ave., Chicago 23, III. 
Check 178 Reader Service Card 























PRINTED CIRCUIT BOARD Sec. 2500 
“Econo-Grid”, a stock, paper base epoxy, 
printed circuit board is discussed in a newly 
published catalog sheet. Applications, tech- 
nical description, stock sizes available, and 
prices are revealed. Elgin Laboratories, Inc., 
Subsidiary of Erie Resistor Corporation, Dept 
EP, Waterford, Pa. 
‘ Check 179 Reader Service Card 
(Continued on p. 27) 
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FEATURES 
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e High Temperature 
Reliability 


e Mechanical Ruggedness 
e Broad Power Range 
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| Maximum 
| | Collector 
| Minimum | Maximum Cut-Off 
Common | Collector Typical Current 
Emitter Voltage Cut-Off @ 25°C 
Current | Vee Peak | Frequency | atVe max | 
Type Gain, 8 (Volts) | (MC) (ua) | Package 
FAST SWITCHING 
- r +4 
2N728 (S T6008) | 20 | 30 60CtC«:C(<tésititCSd 5 | R 
2N729 (ST6010) | 20 | 15 150s 5 | R 
2n754 | 20 60 30 | 1 | R 
7 T 
2N755 20 80 ee eee ee 
LOW LEVEL INPUT 
2N1247 15@ 5 pa 005  € 4 
(ST1026) (0.C.) 6 5 (@ 3) 
LOW NOISE 
~~ 2N1248 - | ~q 
(ST1050) 15 6 5 | .01@ 3v F 
GENERAL PURPOSE 
2N336 78 | 45 13 50 F 
$7904 18 | 3—~Cté«‘“O| 9 | 10 1 
Ss Ae Ge | a i || 
MILITARY 
a ecicetsimenaeetis a _ nee 
USN 2N332 9 45 5 | -F 
all + 
USN 2N333 18 45 9 50 F 
— + 4. - EEE 
USN 2N335 37 45 10 50 F 
Bente ES Se ee ee eee 
USN 2N337 20 45 20 50 F 
Blewett Mel _ 
USN 2N338 45 45 30 50 F 
USN 2N117 o | #@ | 8 | © | 4H I 
pe ——_—_—++— ~ + 
JAN 2N118 | 18 30 10 ] 10 H 
I —EEEE + =: _— S 
USN 2N119 36 | 30 | ll | 10 | H 
HIGH RELIABILITY* 
saga]: OCtid|t(<éi‘ tSCU]téi‘ia“SktC*~<CLY(‘i‘COSS(##SS‘SYCL! SCS 
Pp —--- -4 - -— + + +—_—_—____—} 
2N480A 40 45 ll 0.5 F 
a 4 4 - 
2N475A 20 45 10 05 F 
| 1 t | 
*NOTE — These transistors are 100% reliability assurance processed 




































































HIGH VOLTAGE 
Maximum Minimum a 
Power Maximum D.C. Typical 
Dissipation Collector Common Collector 
at 100°C Voltage Emitter Saturation 
Case Ve max Current Voltage 
Type (Watts) (Volts) Gain, 8 (Volts) Package 
2N547 5 60 20 @ 500ma | 3V @ 500ma F-1 
2N549 5 60 20 @ 200ma | 2.5V @ 200ma F-1 
2N551 5 60 20@ 50ma| 1V@ 50ma F-1 
2N498 25 100 12@ 200ma| 4V@ 200ma F-1 
2N657 25 100 30@ 200ma| 4V.@ 200ma 7 
2Nl054 |S 125 20 @ 200ma|25V@200ma | F-l 
2N1055 ] 5 125 20@ 50ma| 1V@ 50ma F-1 
FAST SWITCHING 
2N545 5 6 6 ||: 15@ s00ma | 3V @ 500ma F-1 
2N546 5 ~ 30 | 15@ 500ma| 2V@ 500ma | F-1 
2N696 1 60 20@ 150ma| 1V@ 150ma et a 
Me Ee 
2N697 1 60 40@ 150ma| 1V@ 150ma F 
HIGH BETA 
ee 5 | 60 | 40@500ma] 3V@ 500ma F-1 
eee Eee _ a 
2N1117 5 60 40 @ 200ma | 2.5V @ 200ma F-1 
1WATT 
——— — eT —— — 
{ 2N339A 1.2 60 20 (@ 5Sma** 1V @ 20ma N 
“2NS40A | 12 | 8 | 20@5ma| IV@20ma | oN | 
2N341A 1.2 125 | 20@5ma*| 1V@20ma | N 
~2N342 =| «= «400mw* 60 | 9@Sma*| 2V@20ma | N 
2N343 400mw* 60 | 28@5ma**| 2V@ 20ma N 
*Ambient temperature rating 
**A.C. current gain 
Maximum Typical D.C. Typical eet 
Collector Common Emitter Collector D.C. Input 
Voltage Current Gain Saturation Voltage 
Type Ve (Volts) 8 Resistance (Volts) Package 
(ohms) 
2N1647 80 30 @ 500ma 1.5 @ lamp 2@1A T 
2N1648 120 30 @ 500ma 1.7 @ lamp 2@1A T 
2N1649 80 50 @ 500ma 1.5 @ lamp 2@1A T 
2N1650 120 50 @ 500ma 1.7 @ lamp 2@1A T 
Minimum D.C. Typical 
Maximum Common Collector Ly 
Stud Flange Collector Emitter Saturation D.C. Input 
Package |Packaged Voltage Current Resistance Voltage 
(D) (0) Ve (Volts) Gain, 8 (ohms) 
2N1616 2N1210 60 15 @ 2 amps .8 @ 2 amps 1.2 @ 2A 
2N1617 | 2N1211 80 15 @ 2 amps 8 @ 2 amps 1.2 @ 2A 
2N1618 | 2N1620 100 15 @ 2 amps 8 @ 2 amps 1.2 @ 2A 
2N1212 | 2N389 60 12 @ 1 amp 3 @lamp 5 @1.5A 
2N1208 2N1250 60 15 @ 2 amps 1.5 @ 2 amps 2.5@ 2A 
ST415 2N424 80 12 @ l amp 3.5 @ l amp 5 @ .75A 
ST450 ST440 60 10 @ 1 amp 5 @lamp 6 @ 1A 
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FAST SWITCHING Oo tion to 200°C 
* 
CHECK 362 READER SERVICE CARD poration to 
e High forward conductance 
DIFFUSED . ° 
_—— e High voltage ratings 
Maximum Average . ® : 
Inverse Forward | Maximum e Fast switching time 
— Cones -— —¥ Military 
Type oltage @ ime Types Package A 
(Volts) (ma) (usec) 7 e Low shunt capacitance 
1N643 180 40 0.3 USA A-l a A-l * Subminiature size 
1N658 100 200 0.3 USA A-l 
1N659 50 100 0.3 A HIGH CONDUCTANCE SILICON DIODES 
] 1N660 100 100 0.3 A and SUBMINIATURE RECTIFIERS 
‘ 1N661 200 100 0.3 A CHECK 362 READER SERVICE CARD 
. 1N662 90 40 0.5 USA A-1 
HIGH CONDUCTANCE 
4 1N662A 90 200 0.5 A 
Maximum 
1N663 90 60 0.5 | USA A-l Maximum Average Maximum 
4 + Inverse Forward Inverse 
1N691 70 200 0.8* | A Operating Current Current Military 
= + Type Voltage at 150°C at 150°C Types Package 
1N693 180 200 0.8° | A (Volts) (ma) (ua @ V) 
_ T 
1N808 100 100 0.3 | a 1N457 60 25 5@ 60 JAN A-l 
< | 
J 1N809 200 100 0.3 | a 1N458 125 25 5@ 125 JAN A-l 
1N840 40 300 0.3 | A 1N459 175 25 5@ 175 JAN A-l 
7 1N906 20 50 0.0043 A SUBMINIATURE RECTIFIERS 
7 IN914 75 10 0.004} A Maximum Maximum 
— Maximum | Average Average 
1N922 100 500 0.03 A —_ —— Pace 
perating urrent urrent at Military 
. 1N928 100 20 0.15 A Type Voltage at 150°C Rated Voltage Types Package 
—< *Switching from 500ma to 40 volts (Volts) (ma) (ua) 
. j10ma to 6 volts 1N645 225 150 15@ 100°C USAF A-l 
Zz BONDED 1N646 300 150 15@ 100°C USAF A-l 
T 
- 1N251 30 30 0.15 JAN A-1 1N647 400 150 20 @ 100°C USAF A-l 
- 1N252 20 40 0.15 A 1N648 500 150 20 @ 100°C USAF A-l 
1N993 8 20 0.004 A 1N649 600 150 25@ 100°C USAF A-l 
a 




























































































; G F RMAN | U M CHECK 362 READER SERVICE CARD 
| oge ° ° ° 
Specifications and ratings at 25°C 
ge | 
FEATURES . 
— aximum 
e High forward conductance Minimum Inverse 
a Forward Current at Maximum 
. . H : Type Current Specified Operating Description 
— e Fast switching time at +1V Voltage Voltage 
an L is t | (ma) (ua @ V) (volts) 
s @ Low inverse currents 1N270 200 100@ —50 30 
e Excellent stability In277 | 100 | 250@—So@7s5°C| 100 
75@ —10@ 75°C 
A A JAN TYPES 
7 e Small size “l 1N276 40 100 @ —50 50 (Package A-1) 
. . 1N281 100 500 @ —50 60 
Very fast switching types 30@ —10 
1N283 200 20 @ —10 20 
_ 1N994 1N995 
1N695 100 2@ —10 20 
Recovery time (10ma If wd, .002 .006 msec max. 20 @ —10@ 70°C 
t 
; 6V Inverse to 3ma Inverse 1N695A 10 @ —20 = 
with 120 ohms resistive load ell Ti6G rT 100 @ —50 nH (Package A) 
A Forward Voltage drop 1.0 5 volts max. | 20@—10 
10ma cad © 
A @ 7 1N278 20 125 @ —50@ 75°C 50 HIGH 
A Inverse current @ —6 volts 30.0 10.0 wa max. T20G 20 500 @ —50 @ 75°C 50 TEMPERATURE 
. -— se 30@ —10@ 75°C TYPES 
5A Maximum inverse 8. . volts ~ (Package A) 
aod voltage rating T22G 40 20 @ —10@ 75°C 15 
A : r T9G 100 20@ —50 60 HIGH 
—— Maximum temperature 75.0 75.0 Cc 2@ —10 RESISTANCE 
oma TYPES 
A Components S570G and S555G refer to package A T13G 40 2@ —10 20 (Package-A) 
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Ratings at 150°C 


of Maximum 
Package Package Average 
Forward 
Current 
(Amps) 





Minimum Peak 
Reverse Voltage 
and Maximum Average 
Minimum Forward Forward Current 
Breakover Voltage (amps) 
(Volts) at 25°C case at 100°C case 
TCR 520 50 20 
TCR 2020 200 20 
TCR 4020 400 Q 4 
TCR 510 50 
TCR 2010 200 


TCR 4010 400 


Peak 
Recurrent 
Inverse 
Voltage 
(Volts) 


Type Maximum 
Inverse 
Current 


(ma) 





Type Package 








200 
400 
600 





TK21 5 
5 


~ TK4l 
TK61 5 
1N2506 (SL710) 
~~ 1N2507 (SL712) 
~ 1N2508 (SL715) 
——1N538 GAN) | 
~INSSOGAN) | 














Minimum Peak 
Reverse Voltage 
and Maximum Average 
Minimum Forward Forward Current 
Breakover Voltage (amps) Current 
(Volts) at 80°C case (ma) 
2N1595 50 l 10 25 
2N1599 400 l 10. 25 
TCR 4001 400 5 
2N1600 50 25 
2N1604 400 q 25 


TCR 4005 400 25 


Maximum 
Gate 
Current 
to Fire 
(ma) 


Maximum 
Holding 








Type Package 


Nea? GAN) 





2wst 








wo] @1 2] ©] oa] ©] | ©] S| =| = 


~ 2W15t 





| 


2W20At 





1N253* GAN) 





'1N254* GAN) 





























~_1N255* GAN) 








~1N256" GAN) 


TRANSWITCHES 


~ M67 





Minimum Maximum TM47 
Breakover 


Voltage 


Maximum | Maximum 
Forward | Gate Current IGate Current 
Current to Turn-On {to Turn-Off 
lr Ic On 
(ma) (ma) 


~~ 7M124 


mimi m| mm!) mi mi mia 


Veo a eens 
Type Service (Volts) TM104 1 
TSW-31 
TSW-101A 


SW-30 


Package 


~ -TM155 
1N249A 20 





Military 30 50 - 
100 100 


Commercial 30 30 


1.0 





Military 1.0 





L5 1N250A 20 
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TR402 20 
IN411B 50 
1N412B 50 


CONTROLLED SWITCHES 


Minimum 





Type 


Breakover 
Voltage 


Veo 
(Volts) 


Maximum 
Current 
Range 
(ma) 


Maximum 
Gate Current 
to Turn-On 
(ma) 


Typical 
Output 
Capacitance 
(upf) 


Package 





TSW-31S 


30 


1 to 200 


02 


5 


S 





TSW-101S 





100 





1 to 200 





02 





5 





S 











BINISTORS 





Service 


Maximum 

Collector 
Voltage 
We) 


Maximum 
Critical 
Injector 
Current 

(ma) 


(uA) 
25°C §~=—: 150°C 


Maximum 
Collector 
Cutoff 
Current 


Maximum 
Temperature 
Range (°C) 





Military 


15 


0.5 


0.2 10 


—65 to +150 











Commercial 





15 





0.5 





0.2 - 





—55 to +100 








1N413B 50 


TH402B 50 400 


* *JAN TYPES Rated at 135°C Case Temperature tRating at 125°C 


SPECIAL PRODUCTS 


In addition to the wide range of components, T 
tron offers Special Products and Devices to meet 
requirements. We welcome inquiries and offer 
neering advice on your particular needs. 
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| ELECTRONIC “SANDWICH” 


Possible Future Power Source Doubles 
Output From Given Amount Of Heat 
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General Electric engineers say they 
can get twice as much electricity from 
a given amount of heat by making an 
electronic “sandwich” of two different 
direct conversion devices, instead of 
using one alone. 

In developmental work, the com- 
pany’s Power Tube Department oper- 
ated a thermoelectric generator on the 
waste heat rejected by a thermionic 
converter, to produce significant boosts 
in both power output and efficiency. 

Thermionic and thermoelectric en- 
ergy conversion are two methods of 
changing heat directly into electricity 
without the conventional intermediate 
stages of boiling water to make steam 
to drive a turbo-generator. 





‘i 


Unconventional ways of making 
electricity are increasingly important 
as scientists seek to develop simple 
and light-weight power supplies for 
space vehicles, as well as for earth- 
bound and military and scientific uses 
in remote locations and mobile equip- 
ment. 


GE’s cascaded device, which can be 
held in the palm of the hand, takes ad- 
vantage of the fact that thermionic 
conversion is most efficient at higher 
temperatures while a thermoelectric 
generator (essentially, a thermocou- 
ple) works best at relatively lower 
temperatures. 


Using heat thrown off and other- 
wise wasted by the thermionic con- 
verter, the thermoelectric generator 
matched the output of the thermionic 
device. Thus, without added heat’ in- 
put, the thermionic-thermoelectric 
“sandwich” turned out twice the pow- 
er at double the efficiency of either de- 
vice operated singly. 


In the developmental work, I. T. 
Saldi used one of General Electric’s 
newly released, production-type ther- 
mionic converters (Z-5386), but oper- 
ated it at a “hot-side” (cathode) tem- 
perature of: 875 degrees C., which is 
considerably below its designed oper- 
ating temperature. At this heat level, 


ELECTRONIC PRODUCTS Magazine 





HEAT SOURCE 


the Z-5386 produced .2 watt, while the 
zinc-antimonide constantan thermo- 
electric generator, hooked to the 
“cool” side (anode) of the thermionic 
converter, developed .34 watt. Pro- 
pane was the heat source. 

Run at its designed cathode tem- 
perature of 1150 degrees C., the Z- 
5386 thermionic converter produces a 
minimum of one watt at 2.5 per cent 
efficiency. 

If the waste heat from a Z-5386, 
operated at this temperature, were 
used to power a lead telluride thermo- 
electric generator, the power output 
of the cascaded system would be about 
2 watts at 5 to 6 per cent efficiency, 
Saldi said. 


SEPARATOR 


THER MOE LECTRIC 
GENERATOR 


INSUL ATOR 





THERMIONIC 
CONVERTER 


The engineer’s study also indicated 
that efficiencies of 16 per cent and 
better may be attainable using a va- 
por thermionic converter at a cathode 
temperature of 1325 degrees C. cas- 
caded with a lead telluride thermoelec- 
tric generator at a “hot-side” tem- 
perature of 650 degrees C. and a 
“cold-side” temperature of about 75 
degrees C. 


Temperature ranges of 1325 to 75 
degrees C. are available when solar, 
nuclear, or chemical energy is used as 
the heat source and water as the cool- 
ant or “heat sink.” Thus, with further 
development, the cascaded device can 
be used for power supplies in ships, 
submarines, and navigational aids, 
where the lower temperature is easy 
to obtain without elaborate heat dis- 
sipation equipment. 


od 


Check 156 Reader Service Card 











MICROWAVE 
COMPONENTS 





WAVEGUIDE CRYSTAL 
DETECTOR MOUNTS 


AEL proudly offers a new line of 
microwave WAVEGUIDE CRYSTAL 
VIDEO DETECTOR MOUNTS spe- 
cifically designed for the High 
Tangential Sensitivity that has 
become the halimark of AEL’s 
detector mount program. Avail- 
able for X, Ku, K and Ka bands. 


‘ass and 
Coaxial py detec- 
tor mounts « 50 mc Hh Pass 6.2 


to 12 kme kme to 40 kme 


Microwave 
Crystal 
Switches e 
10 mc to 
14 kmc 


1 Gn 


Horn Antennas 
Linearly or Circularly 
polarized « 1 kme 
to 40 kmc 


AMER. ELECT. LABS., INC. 
121.N. 7TH ST., PHILADELPHIA 6, PA. 


In Canada contact: Conway Electronic 
Enterprises Regd. Toronto, Canada 


Check 15 Reader Service Card 
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New Products of the Month 








TRANSISTORIZED LOGIC MODULES [General Applied Science Labs, Inc.] 


Can Implement Analog Computation Sections 


A new series of Transistorized Logic Modules 
has been developed which can be used to imple- 
ment large systems containing dynamic and static 
type digital logic as well as analog computation 
sections. The cards are designed so that a conver- 
sion from one type of computation system to 
another can be accomplished using only the stand- 
ard cards and without additional special circuits. 

The plug-in cards which are available are: FHS- 
215 High Speed Flip-Flop, 2 units/card; FMS-208 
Dual Medium Speed Flip-Flop, 2 units/card; DG- 
105 Digital Gate, 4 units/card; DN-214 Delay Mul- 
tivibrators, 2 units/card; ND-207 Nixie Driver, 1 
unit/card; BO-203 Blocking Oscillator, 3 units/ 
card; OS-212 Clock Oscillator, 1 unit/card; CPA-211 


eem File System, Sec. 
coy 2000 


Clock Pulse Amolifier, 4 units/card; AE-202 Active 
Element, 1 unit/card; DL-206 Delay Line Card, 6 
one-half period units; CG-204 Computer Gate Card, 
1 period delay line & gates; MDL-218 Magnetro- 
strictive Delay Line, delay to 2500 pulse periods; 
MG-210 Multiplexer Gate, 6 units/card; OA-217 
Summing Amplifier, 1 wunit/card; SA-213 Servo 
Amplifier, 1 unit/card. 
PRICE: Contact Sales Offices below 
AVAILABILITY: 30 to 60 days 
MFR: General Applied Science Labs., Inc., Merrick 
& Stewart Aves., Dept EP, Westbury, N. Y. 
SALES OFFICES: See eem p. 1592 (1960-61 Ed.) 
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BINARY TIME CODE GENERATOR [4. W. Haydon Co.) 


Present Accurate Electrical Output In Digital Form 


These Binary Time Code Generators are basi- 
cally shaft position encoders, which convert analog 
data in the form of shaft position angles into 
digital output represented by a coded pattern of 
electrical signals. Although units in production 
are basically binary time code, many types of 
output code (pure binary, excess three, gray or 
cyclic), as well as wide ranges of timing periods 
and a large variety of motors and drive systems 
are available. 

One version of the generator is presently in- 
Stalled in a completely automated parking lot 
system. Three code discs provide 20,160 discrete 
coded output signal combinations over a 28-day 
range. 


The military version of the unit consists of 
a synchronous motor driving two printed circuit 
code discs, with each circuit having a switching 
pattern representing 0 to 59 in decimal binary 
code. Together they give 3600 consecutive coded 
time periods through 59 minutes, 59 seconds, 
then recycle. 

PRICE: $150.00-$350.00; AVAILABILITY: 12 wks. 
MFR: A. W. Haydon Co., 245 N. Elm St., Dept EP, 

Waterbury, Conn. 

SALES MGR: R. W. Perkins, PL 6-4481; for nearest 
rep see eem p. 1604 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 719 
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SUB-PANEL MOUNTED DIGITAL READOUT [Industrial Electronics Engineers, Inc.| 


Mounted 13/16” Behind Lucite Screen, Rear-Projects Digit 


These units, Series 120000, are said to be par- 
ticularly accessible for replacement or mainte- 
nance, since the viewing screen is not an integral 
part of the readout and may be quickly swung out 
of position. Digits are said to be visible from any 
angle and uncluttered by mounting holes or other 
details on the front. The units display a character 
%” high. 


Designed for use with digital computers, con- 
trol equipment, instruments, production and in- 
ventory controls, and other applications, the series 
120000 feature module construction in aluminum 
cases. Weighing 3% ounces, they measure 31%” 
long, 1” wide, and 1%,” high. 


Light source comes from sub-miniature lamps, 
either No. 327, 328, or 330. Voitage is from 6v to 
28v. 

Quantity units may be mounted behind a large 
screen, and only digits which are desired will be 
seen in the position determined by placement of 
readout behind screen. 

PRICE: $35.00 
AVAILABILITY: 30 days 
MFR: Industrial Electronics Engineers, inc., 5528 

Vineland Ave., Dept EP, North Hollywood, Calif. 
SALES MGR: J. J. Bylo, TR 7-1144; for nearest rep 

see eem p. 1613 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 677 
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DIGITAL COMPARATOR [Leach Corp.) 


Programmable—Compares At Rates Of Up To 100,000 Per Second 


Claimed to be the only programmable compara- 
tor now produced in the United States, and faster 
than any other now available, this new program- 
mable digital comparator is capable of comparing 
measurement numbers at rates as high as 100,000 
per second. Solid state circuitry is used through- 
out. 

The new device, intended for use as part of a 
checkout system, accepts digital information from 
an analog-to-digital converter, as an example, and 
compares it with preset high- and low- tolerance 
limits. It then gives the correct answers in terms 
of Go, No Go Hi, or No Go Lo. 

Temporary storage for the programmed and 
measured data is provided by three registers. Ap- 


propriate limits for each measurement are trans- 

formed to the high- and low-limit registers from a 

tape reader or other programming device. Visual 

output indicators are provided, and electrical out- 

put signals are available to operate a printer or 

control circuitry. Power requirements, including 

indicators, are 1 amp at 15 volts dc. 

PRICE: $2,000.00 (Depending on accessories) 

AVAILABILITY: From stock 

MFR: Leach Corp., 18435 Susana Rd., Dept EP, 
Compton, Calif. 

SALES MGR: R. Jannen, NE 6-1061; for nearest rep 
see eem p. 1625 (1960-61 Ed.) 
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[Navigation Computer Corporation | 


Removes Cards Without Danger Of Marring Or Damage 


To facilitate the removal of 300 Series Card 
Modules from the NAVCOR 80-320 series of mount- 
ing racks, this new Module Extractor, has been 
added to this manufacturer's line. Known as the 
NAVCOR Model 84, the extractor now makes it 
possible to remove cards with a minimum of ef- 
fort and with no danger of marring or damaging 
the cards during removal. 

Ordinarily the removal of modules is not re- 
peated very often; however, in routine trouble- 
shooting procedures, it is often necessary to pull 
many modules, and in this case it can become 
uncomfortable to the finger tips. 

With many types of card pullers, of the lever 
type, it is possible to “pop” the modules out of 


the racks, when they are suddenly released from 

the tension of the connectors; in which case it is 

possible to damage the modules by having them 

fall to the floor. The NAVCOR Extractor Model 84 

does not use a leverage principle and it limits the 

excursion of the module to % inch during ex- 

traction. 

PRICE: $14.50; AVAILABILITY: From stock 

MFR: Navigation Computer Corp., 1621 Snyder 
Ave., Dept EP, Phila. 45, Pa. 

SALES MGR: David M. Biberman, HO 5-7700; for 
nearest rep see eem p. 1647 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 679 
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Industrial Users of Electronic Components EVER " } HING 
know that "IT'S SOUND PLANNING TO 


SPECIFY SMITH" because: 





© SMITH quality of materials and workman- 
ship cannot be surpassed. 

e SMITH dependability assures prompt, intel- 
ligent attention to your requirements, large 
or small. 

e SMITH standard products can be found on 
the shelves of every important distributor 
from coast to coast. 


“aa 





We have facilities for speedy and economical 
production of special parts and assemblies to 
rigid specifications. Inquiries invited. 





ENGINEERS, PURCHASING AGENTS: Send for com- CONNECTORS 
plete SMITH Catalog, containing detailed DRAWINGS 





and SPECIFICATIONS on all SMITH Components. 


BINDING POSTS - HARDWARE 
HERMAN H. SMITH, INC. [im 


WHOLE STORY! & in the new 


Send Today for [m4 acture miponents & iccessories 










CATALOGED IN 


R41 = 2326 Nesteled p abe . Srestiivn 10, N. Y. —_ Ria ~d 
Seaeves Telephone: CLoverdale 3-7900 Posen ed 


In Canada: ATLAS RADIO CORP,,Ltd. Toronto 19, Ontario 
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Cap ° 
| | W A 5 4s a 4 0 Write for Catalogs Micro ¢ ito, 
ca nae - and Product Information a, . 





BRANCHES: 
West Phila. 

5930 Market Street 
North Phila. 
3412 Germantown Ave. 
Willow Grove, Pa. 
29 York Road 


Riz (20 | ea atl"! 7th & Arch Sts. . Philadelphia 6 | retort en 


Wilmington, Del. 
Industrial Division: 705 ARCH STREET, PHILA. WAlnut 5-5840 3rd & Tatnell Streets 
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New Products of the Month 





HIGH DENSITY DIGITAL b ae [Packard Bell Computer Corp.) 





Four Times Circuit Density Of Previously Available Units 


Contained on a 4 inch by 4 inch glass based 
printed circuit card, the Model TF-101 is a new 
low cost 200 KC High Density Digital Module. The 
manufacturer states, that the device features 
two to four times the circuit density of previously 
available units. Incorporated on the printed cir- 
cuit card is an Elico 35-pin connector. 

The Model TF-101 flip-flop module holds four 
identical and independent Eccles-Jordan flip-flop 
circuits. Each flip-flop is provided with set and 
reset diode gates, internally cross-connected to 
the outputs of the flip-flop, to perform counting 
and other basic logical functions. Thus, the unit 
may be externally wired to form a shift register, 
a binary counter or a decade counter. Power re- 





quirements for the entire module are —12 volts 

at 67 milliamperes and 6 voits at 1.8 milliamperes. 
Additional circuit configurations offered on 

other models include gate drivers, diode gates, 

input gates, Nixie drivers and transistor drivers. 

Modules are compatible with the maker's 15-pin 

digital modules. 

PRICE: Model TF-101 $110.00 

AVAILABILITY: From stock 

MFR: Packard Bell Computer Corp., 1905 Armacost 
Ave., Dept EP, Los Angeles 25, Calif. 

SALES MGR: Hal Davis, BR 3-9161 
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TWO DIGITAL LOGIC CIRCUIT CARDS [Rese Engineering, Inc.] 
200 KC Range Shift Register And Resistor Gate 





Operating at data rates in the 200 kilocycle 
range, Type 2010 SR Shift Register and Type 2010 
RG-2 Resistor Gate complement this manufac- 
turer's line of medium speed circuit plug-ins. 

Stressing maximum reliability, the circuits are 
designed to overate over a temperature range of 
—30°C to 60°C. All input voltages may range to 
+ 10%, and there may be a simultaneous +5% 
variation on 1% resistors, and a +20% variation 
on 5% resistors. Although the circuits are speci- 
fied to operate from dc to 200 kc, they will operate 
at higher frequencies with restricted loading. 

The 2010 RG-2 module contains four independ- 
ent 2-input gating circuits with transistor ampli- 
fications. It provides a general purpose NOR type 


gating circuit. The circuit may be used with levels 
as an AND gate or with levels or pulses as an OR 
gate. Using one input the circuit functions as an 
inverter. 

The 2010 SR module contains two flip-flops 
which may be connected as two independent con- 
trol flip-flops as a two-bit counter, or as a two-bit 
shift register. 

PRICE: 2010 RG-2: $27.50; 2010 SR: 
AVAILABILITY: Contact Mfr. below 
MFR: Rese Engineering, Inc., A and Courtiand 

Streets, Dept EP, Philadelphia 20, Pa. 

SALES OFFICES: See eem p. 1672 (1960-61 Ed.) 
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$39.50 





SOLID STATE DIGITAL COUNTER [Tempo Instrument Inc.| 
For Forward and Backward Counting With No Moving Parts 





This miniature, fast counting, solid state ring 
counter is capable of a counting rate up to 150,000 
cps and it is said to be extremely reliable. It is 
guaranteed not to miss a count regardless of fre- 
quency, forward, backward, or intermittent switch- 
ing. 

The circuit design of Model 9741 employs d-c 
logic for coupling the trigger signals to the count- 
ing circuits. In this manner the counter is made 
insensitive to conducted line noise, line voltage 
variations, pulse rise time, pulse decay time, pulse 
width, and pulse magnitude. Standard models pro- 
vide 1 output pulse for each count of 10 input 
pulses. Intermediate output counting pulses are 
also available. 


Counters of this type have been qualified over 
a temperature range from —55 to 125°C. 


Typical applications of this flexible basic cir- 
cuit are uni-directional counters, shift registers 
and staircase generators. 

PRICE: $800.00 
AVAILABILITY: 8 weeks 


MFR: Tempo instrument inc., P.O. Box 338, Dept 
EP, Hicksville, N. Y. 


SALES MGR: J. Van Putten, OV 1-2280; for nearest 
rep see eem p. 1700 (1960-61 Ed.) 


OTHER PRODUCTS: See eem pp. 724-727 
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READOUT INSTRUMENT [Union Switch and Signal) 





Separate Code and Motor Circuits Permit Use 


Said to be a precision-built unit designed to 
meet the severe environmental requirements spec- 
ified in MIL-E-5422D and other specifications. 
This Sealed Case 64 Character Readall Readout 
Instrument provides reliable operation under con- 
ditions of intense shock, vibration and extreme 
temperature ranges in humidities up to 100 per- 
cent. 

The Readall unit is back-lighted with diffused 
light by means of two miniature aircraft-type 
lamps which provide burn-out protection. In event 
one lamp fails, the second gives continued re- 
liability. 

The sealed case is 8%,” long and weighs 14 
ounces. The unit mates with military standard 


in Solid State Circuits 


connector MS24013. 

Other characteristics include: Operating voitage, 
24 to 28 vdc; Motor starting current, 500 ma; 
Motor running current, 150 ma; Service life, 5 x 
105 random indications; Character size, 
%a". 

PRICE: $235.00 
AVAILABILITY: 10 weeks 
MFR: Union Switch & Signal, Div. Westinghouse 

Air Brake Co., Pittsburgh 18, Pa. 

SALES MGR: K. E. Doriot, CH 2-5000 ext 665; for 
nearest rep see eem p. 1710 (1960-61 Ed.) 


Check 92 Reader Service Card 1/61 





TRANSISTORIZED DIGITAL MODULE KIT [Wang Laboratories, Inc.) 
Chassis Will Mount up to 27 Modules with Variety of Functions 








a 


Page 22 


A mounting chassis, taper pins connectors, in- 
serting and crimping tools, and a variety of digi- 
tal modules are now offered in kit form. 

Modules available include flip-flop, one shot 
and free-running multivibrators, a crystal oscilla- 
tor, gates, a pulse generator, drivers, and a variety 
of NOR circuits. Two power supplies are available: 
P-1, which is unregulated; PRC-1, which is regu- 
lated and has a clock for frequency variations 
from 30 cps to 300 kc. 

Although there are no set specifications for the 
kit, the manufacturer suggests a basic kit of the 
following: P-1 power supply; one free-running 


multivibrator; one 4-NOR-2; one 2-NOR-5; eight 
flip-flops; one multivibrator; one gate; 14 taper 
pin sockets; one set of 200 assorted taper pin con- 
nectors; one blank; one 342” chassis; an instruc- 
tion manual and taper pin insertion tool. 

PRICE: $714.00 for suggested kit. 

AVAILABILITY: From stock 


MFR: Wang Laboratories, Inc., 12 Huron Dr., Dept 
EP, Natick, Mass. 
SALES MGR: F. Gosnell, OL 3-3910 


OTHER PRODUCTS: See eem pp. 683, 970 (1960-61 
Ed.) 
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Problews & Sobiltows 


(Continued from p. 12) 


SOLUTION A: Since no mention was made of 
frequency of operation or of voitage avail- 
able for control purposes, | will assume a 
frequency in the audio or ultrasonic range 
and a control voltage of about six voits avail- 
able from a power supply. 

If this is the case, | think that the light 
dependent resistor units manufactured by 
Ferroxcube Corporation of America may be 
a solution. 

These light dependent resistors, selling 
for from $2 to $5, are sealed in a lightproof 
aluminum can with a 6.3 voit pilot lamp. The 
resistance of the unit is controlled by the 
voltage supplied to the lamp. Under  con- 
dition such that the tapped voitage is always 
less than 10% (or more than 90%) of the 
total signal voltage, the ratio of tapped volit- 
age to total voitage varies logarithmically 
with the contro! resistance in the lamp cir- 
cuit. 

| am sure the manufacturer can give com- 
plete design details and possibly engineer- 
ing services. 

Gilmer S. Pittard, Jr., Professional Engr. 
Department of Defense 
Fort George G. Meade, Maryland 
DIRECT REDUCTION SCANNER 

PROBLEM 167: In order to facilitate the 
reduction of low frequency dynamic tre- 
sponse data taken on multi-channel strip 
chart paper, we would like to obtain an 
instrument that would automatically scan 
and digitize the recordings for storage 
on digital magnetic tape. The device 
would have to be able to scan several 
traces at each time interval on the paper, 
so that time relationships between chan- 
nels could be calculated on a digital com- 
puter, using the magnetic tape directly. 
This scanner would make possible the di- 
rect reduction of raw data to the form of 
frequency response plots, tabulations, or 
other desired outputs, without the need 
for reading indicators or record traces, 

except for calibration purposes. 
SOLUTION A: The Gerber Scientific Instru- 
ment Company, 89 Spruce Street, Hartford 
1, Connecticut manufactures a reduction sys- 
tem, similar to that desired, for a single trace. 

The unit consists of a longitudinal paper 
drive coupled to a transverse light beam 
sweep. A photocell detector triggers the meas- 
uring circuit on as it crosses a base (refer- 
ence) line and off when it crosses the record- 
ing trace. The elapsed time is proportional 
to the amplitude. 

If the chart recorder is an ink writing unit, 
a multitrace unit could be built using dif- 
ferent color inks and suitable filters on the 
photocell scanner. 

If the recordings are photographic, any 
feasible’ data reduction unit would require 
that the traces never cross one another. 

In this case, multiple measuring circuits 
could be used, all turned on at the base line. 
Each trace turn off would enable the turn off 
circuit of the next circuit. 

Burton Walder, Senior Staff Member 
GPL Div., General Precision, Inc. 
Pleasantville, N.Y. 
VOICE SCRAMBLER 

PROBLEM 170: We need a simple voice 
scrambler to provide privacy on mobile 
radio, where other licensees share fre- 
quencies, Simplicity and reliability are 
more important than a high degree of se- 

crecy. Maybe a voice-inverter? 
SOLUTION A: We have an ideal solution in a 
product which we have very recently an- 
nounced. This device is the Deicon Model 
#106 Mobile Radio Security Telephone. This 
device is designed to replace the hand micro- 
phone on all standard mobile radiotelephone 
equipment. A selector switch permits the 
selection of clear or scrambled speech for 
transmission and reception. All electronic 


(Continued on p. 43) 
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metallized Mylar* 
film capacitors 


— high performance 
in small size 





These film-wrapped units are built to-meet exacting requirements. For example: 
High insulation resistance—100,000 megohms is typical. 
Operating temperature—units operate to 125°C. 


Sub-miniature size—a — .1 mfd capacitor rated at 200 volts is only 
5/32” thick x 7/32” wide x 3/4” long. 


Construction. These units have copperweld leads for maximum vibration 
resistance... are built with the highest quality materials available, and 
produced under rigid quality control. 


Available as film-wrapped types, and in all case styles in hermetically sealed 
brass tubes and bathtubs. Rated .005 to 8 mfds., 200 to 600 VDC. Prompt 
deliveries. Send for catalog C-103A. 


\ Giorgi UNA COMPANY 


*DuPont Trade Name 12900 Foothill Bivd., San Fernando, Calif. . Tel. EMpire 1-8691 
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—Stay out 
of the kitchen’’ 


Ordinary Decals, when used as trade- 
marks or operating instructions on 
products exposed to heat range of 
150°F to 220°F will discolor, dete- 
riorate and disappear. 


MEYERCORD 
HEAT RESISTANT LINE 
OF DECAL TRANSFERS 








Meyercord’s exclusive H-R line of 

H-R S-H-R een: tec doy men writ with- 

7 a. a stand operating temperatures up to 

~— _ 1,000°F. Four different types of H-R 

transfers are available for the job. 

H-R-T H-H-R Write for Technical Bulletin No. 

Heat Resistant High Heat 600. For Heat-Resistant markings 
Tubes Resistent specify Meyercord’s H-R line. 

Write today ... on company letterhead, please 





the MEYERCORD CO, Dp, A-351, $323 W Lake Street, Chicage 44, Ill. 
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New Products of the Month 











PRINTED CIRCUIT TEST PROBE RECEPTACLE [AMP Incorporated] 
Test Printed Circuits Without Interrupting Operating Currents 


This test receptacie will receive the standard 
.080 test probe used with ammeters, voltmeters, 
ohmmeters and other test equipment, to test 
printed board circuits without interrupting operat- 
ing currents. Receptacles are useful during final 
prduction, check-out and field services of com- 
mercial and military test equipment, missile con- 
trol equipment, computers and business machines. 


Each receptacie is available with two or three- 
leg mount. Leg mounts are “V"’ shaped to promote 
solder wicking, will hold the receptacle in place 
from assembly to soldering. Three-lieg mount in- 


eem File System, Sec. & 
Cm 2100 


creases stability; all mounting is done at the end 
of the board. Two-leg mount permits positioning 
anywhere on the card, and closer spacing. 
Receptacle is double ended for either-end prob- 
ing. It has a formed barrel and is recessed into 
the housing to prevent shorting or flashover. Avail- 
able molded in colors. 
PRICE: Contact Sales Offices below. 
AVAILABILITY: From stock 
MFR: AMP incorporated, Dept EP, Harrisburg, Pa. 
SALES OFFICES: See eem p. 1514 (1960-61 Ed.) 
Check 94 Reader Service Card -1/61 








P.C. CONNECTOR RECEPTACLES [Axtomation Electronics, Inc.] 


Accepts Terminal Edge of Standard Etched Circuit Boards 


These Cal-Met Connectors come in 8 sizes and 
meet etched circuitry requirements for a multiple 
connector strip, providing positive but simplified 
make-and-break transition from wire to etched 
conductors. 


Sizes with 10, 15, 18, 22, 25, 38, 43, and 82 con- 
tacts are available. Connectors accepts the ter- 
minal edge of standard etched circuit boards in 
the same manner as a connector is received. 


Gold-on-silver-plated contacts minimize corro- 
sion and effect a connection almost “Invisible” 
electrically—a nominal .005-ohm resistance, with 


a 20-millivolt drop when carrying 7.5 amps at 25 
+3°C. 

Mating characteristics remain constant through 
more than 1,000 insertion-disconnect cycles with 
virtually no change in contact resistance. Inter- 
changeability and circuit alignment are guaran- 
teed by accurate body design and precision tool- 
ing. 

PRICE: Contact Mfr. below 

AVAILABILITY: Contact Mfr. below 

MFR: Automation Electronics, Inc., 11924 W. Wash- 
ington Bivd., Dept EP, Los Angeles 66, Calif. 
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TRANSISTOR TEST SOCKET [Jettron Products, Inc.| 


Fits 1/8” Panel Hole and Uses Snap Ring Retainer 


This new Transistor Test Socket, Model 72-010, 
is intended for production testing of three or four 
lead transistors. The unit, which occupies a voi- 
ume of only '\44” square by 1%,” long, mounts in a 
keyed panel hole and is retained by a snap ring. 

Double fingered spring contacts grip leads close 
to the base of the transistor with frictional force 
in excess of 50 grams on .017” lead wires. 


Contacts are made by beryllium copper which is 
silver plated and terminate in rigid solder ter- 
minals on each face of the socket body. The unit is 
said to have generous entry funnels which assure 
ease of lead insertion. 


TIMER [Industrial Timer Corp.] 


Program Cam Timer, External Clutch, Automatic 


The latest addition to this manufacturer's line 
is the Series 650, a new Multi Switch Cam Timer. 
This series is designed for original equipment 
manufacturers. 


One of the important features of this new multi 
switch cam timer is an external clutch which 
permits instant automatic reset, regardiess of 
time cycle. Previously, timers of this type were 
restricted to time cycles of 5 minutes or less, the 
maker says. 


Any time cycle, from 1 second to 60 hours can 
be specified. From 2 to 5 load switches are avail- 
able, and the Series 650 is also available with 
adjustable or pre-set cut cams. If cut cams are 


Weighing less than 9 grams, the unit’s body is 
molded of glass filled Diall FS-5. The length of 
the socket is said to insure lead separation on 
long lead transistors, and the keys molded onto 
the body prevent turning and provide orientation. 


PRICE: Contact Sales Mer. 
AVAILABILITY: From stock 


MFR: Jettron Products, Inc., 56 Route 10, Dept 
EP, Hanover, N. J. 


SALES MGR: K. Johnsen, TV 7-0571 
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required, it is necessary to provide a timing chart 

indicating the on-off periods for each switch, plus 

the specified cam sequence. 

PRICE: $25.50 (2 sw), $31.50 (3 sw), $37.50 (4 sw), 
$43.50 (5 sw). These prices are for 115 voit 60 
cycle current, add $2.00 for 220 voit 60 cycles. 

AVAILABILITY: 6 to 8 weeks 

MFR: Industrial Timer Corp., 1407 McCarter High- 
way, Dept EP, Newark 4, N. J. 

SALES MGR: G. Kraemer, HU 4-5600; for nearest 
rep see eem p. 1614 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 720 
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ELECTRONIC PROCESS REGULATOR [Physics For Industry, Inc.] 


Used As Flow Regulator, Valve Positioner, Temperature Control 


This new Electronic Process Regulator can be 
used as a flow regulator, a precision valve po- 
sitioner, or a temperature control. Illustrated is a 
pressure regulator which can control pressure 
either immediately upstream or downstream of 
the valve. The pressure may also be controlled at 
remote points in the flow system. Three models 
cover the range from 30” Hg vacuum to 5,000 psig. 

A single unit can operate at low or high pres- 
sures and produce accuracies of pressure regula- 
tion previously unavailable to designers. The er- 
ror (difference between actual pressure and set 
point) ranges from 0.2 to 0.4% of the pressure 
transmitter operating range, or as low as +0.006 
psig (+0.31 mm of Hg.). 


The basic elements of the Electronic Pressure 
Regulator are a servo-controlied vaive, an elec- 
tronic controller amplifier and a pressure trans- 
mitter. Prices depend upon the pressure range and 
valve size. The three basic pressure ranges, with 
6 pipe sizes, provide a selection to cover any de- 
sign requirements. 

PRICE: $685.00 to $1700.00 

AVAILABILITY: Stock to 60 days 

MFR: Physics For Industry, inc., Dept EP, P.O. Box 
8108, Rochester 17, N. Y. 


SALES MGR: C. Johnson, CO 6-7625 
Check 98 Reader Service Card 
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We will pay all ship- 
ping pe a to any 
point within the U.S. 
(except Alaska and 
Hawaii) if you enclose 
check with order, 


Not 
Pint Size 


Full 1 gal. capacity 
Powerful 40 watt output 
Stainless steel tank 





DI SON TEGRATOR 





ULTRASONIC CLEANER 
The lowest priced ultrasonic cleaner ever sold! 


Buy ONE or 100 and Save! 
Low Prices On Larger Models 


Simplified one knob control for easy opera- 
tion. High Frequency sound waves disinte- 
grate harmful soils and contaminants in 
seconds. Saves time and labor, boosts pro- 
duction rate, improves product. You can re- 
place hazardous chemicals with safe solvents 
and even water. 
5-DAY TRIAL 

Choice of 7 beautiful decorator colors to har- 
monize with your office or laboratory decor: 
Ivory, Wheat yellow, Turquoise, Desert sand, 
Pale green, Soft gray and Coral pink. Please 
specify color when ordering. 


EXTRA TANKS: $49.95 ea.; Junction Box $15.95 
FREE 5 YEAR SERVICE CONTRACT 
See Your Dealer or Order Now! Dept 64-EPM-1 


— ultrasonic industruiue« 
LS 


Check 33 Reader Service Card 

















AC-DC PRECISION 
CURRENT SOURCE 


(Continued from p. 9) 


made to flow through the inter- 
nal sampling resistance network 
and cause permanent damage. 
The protection circuit is ar- 
ranged so that under these con- 
ditions the current starts out at 
zero and builds up slowly to the 
preset value. 


PRICE: $3250.00 


AVAILABILITY: Stock to 30 
days. 


MFR: North Hills Electronics, 
Inc., Glen Cove, L. IL, N. Y. 


SALES MGR: S. Cramer, OR 1- 
5700; for nearest rep see eem 
p. 1650 


OTHER PRODUCTS: See eem 
pp. 1164, 1417 


Check 71 Reader Service Card 





pres poe eens ow a 928% 
: 


Give your products ' 
MORE RELIABILITY and| 
BETTER PERFORMANCE with) 


FREED» 


}QUALITY | 


In stock for immediate delivery 


TOROIDAL INDUCTORS 


@ MIL Grade 4 — Metal Case 
@ MIL Grade 5 — Molded 

@ Uncased Units 

@ Highest Q 

@ Highest self resonant freq. 
+ 

- 

~ 











low temperature coefficient 
No hum pickup-astatic construction 
Can be supplied with center taps 


@ & 


FREQUENCY RANGE: SOOCP TO I5KC 









































































For Industry at 


FREE! tha Catly that ka ying i 
ELECTRONICS 


-INDUSTRY, DEFENSE, BROADCAST 


Semi-Conductor Headquarters 


Quantity Prices Competitive 
with Manufacturers 


e Sylvania e Sarkes Tarzian 
e Hoffman e 1.7.&.T. @ RCA 
Motorola e Raytheon e Ohmite 
CBS Electronics e Westinghouse 


* COMPETITIVE FACTORY PRICES * COMPLETE ON-HAND STOCK 
* IMMEDIATE DELIVERY 


Your One-Point Source for All Your Electronic Needs 


LE\AVANI RIS 





Newark stocks and distributes 
over 450 top lines covering 
every phase of electronics! 


Texas Instruments e Hughes Semi-Conductors e@ Connectors 
Philco _@ General Electric Relays e Switches e Industrial 
General Transistor e Bendix 3 

e International Rectifier Tubes @ Test Equipment 


Transformers e Controls 
Resistors @ Meters e Capacitors 
e Pilot Light Assemblies 





ELECTRONICS CORPORATION 


223 W. Madison St., Chicago 6, Illinois 
4747 W. Century Bivd., Inglewood, California 


Check 34 Reader Service Card 
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Type Max Q Inductance Range 
<1 390 1 to 

ri-12 255 1MH to 30H 
TI-1A 250 1MH to 

Ti-1 210 5MH to 

Ti-4 195 5MH to 5H 

TI-S 130 5MH to H 

TI-16 72 1MH to 2H 

FREQUENCY RANGE: 10KC TO SOKC 

Ti-13 303 MH to 5OOMH 
1-2 285 MH to SOOMH 
Ti-6 279 MH to 400MH 

Ti-7 20u .5OOMH te 200MH 
TI-17 110 -100MH to 100MH 

FREQUENCY RANGE: 30KC TO 200KC 

ri-18 5 1MH_ te 100MH | 
ri-8 140 1MH to 1OOMH | 

TI-10 185 1MH to 200MH 
TI-9 175 1MH to SOOMH 
Ti-19 100 -1MH to  5MH 

aS 

Ti-3 260 -1MH + 

TI-3A x10 10MH to 100MH 


FREQUENCY RANGE: 20KC TO 10MC 














Ti-21 205 .O10MH to .150MH 
Ti-22 250 .O1OMH te . H 
1- 219 1OMH + 

T1-20 305 .OSOMH to SMH 











Ruggedized, 
MIL STANDARD 
AUDIO TRANSFORMERS 


imped. level-ehms| App! 
Pri. 10,000 C.T 

Sec. 90,000 
Split & CT 

Pri «o some 
Sec. 4, 8, 


Pri. 600 Split Input 
Sec. 135,000 C 





MIL Std 





Interstoge TF4RX1 5AJO01 





Matching 





TF4RX10A3001 





| Matching TF4RX16AJ001 





33/8 
Ube 
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Ovtput 


TF4RX13AJ001 


oa 
. 





Oviput TF4RX1 343002 





Ovtput TF4RX1 3AI003 





Ovtput TF4RX13AIJ004) 








ezieziez/rez|rez|/r2]x 


Output 

















Partial listing only—send for complete catalog 


CO., INC. 


1797 Weirfield St., Brooklyn (Ridgewood) 27, N.Y. 
Check 35 Reader Service Card 
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MODULAR COMPUTER DELAY LINES [Gray & Kubn Inc., Div. IMC Magnetics Corp.) 


For Printed Circuit Board Applications 


Known as the Series DL-251, these new Modu- 
lar Computer Delay Lines are now available from 
this manufacturer. 

These modular type electromagnetic delay lines 
may be ganged for printed circuit board applica- 
tions because of their internal construction. 

The impedances range from approximately 300 
ohms to 600 ohms with delay times of .1 micro- 
seconds to .8 microseconds available. Constructed 
of non-nutrient, flame retarding, plastic materials 
the units are .625 inches wide and run from 2 
inches to 4 inches in length. 

Depending upon unit impedance and size delay 
time to rise time ratios of up to 10:1 are avail- 
able. The operating temperature range is —55°C 


SELF-COl T ING SCROLLS [Hunter Spring Co. Co., Div. American Machine & Metals, Inc.] 
Store Printed Information For Convenient Display 


Stainiess steel Neg’ator® scrolls for efficiently 
storing and legibly displaying such printed in- 
formation as scale readings, position indication, 
or instructions are now available from this manu- 
facturer. Because they are of stainless steel, the 
new scrolls have greater durability and temperature 
resistance than do those made of plastic, paper, 
or cloth. These scrolls have the additional advant- 
age of being self-coiling, thus eliminating sec- 
ondary drive equipment, such as spring loading of 
drums. Scrolis are kept taut by their own “‘built- 
in” spring tension. 

The scrolls are finding wide application in both 
the military and in industry where the demand for 
built-in, visual display devices is growing con- 


HOLLOW SHAFT DIFFERENTIALS [Empire Flight Compuaedi Inc.) 
Integral V-Block Clamp For Positive Locking And Minimum Space 


A V-biock clamp, which is an integral part of the 
spider assembly, has been designed for hollow 
shaft differentiais. The clamp, located directly 
over the center of the hollow shaft differential, 
provides positive locking with the shaft when 
tightened down by two accessible screws. The V- 
block holds the shaft securely and will not mar 
or distort the shaft. This construction allows a 
considerable reduction in overall length of the 
assembly compared to other types of differentials 
which use a clamp located on one end of the as- 
sembly. 

These new holiow shaft differentials, which al- 
low changing the axial position or length of the 
shaft.without requiring replacement of the differ- 


SUBMINIATURE TERMINAL BLOCK [Kulka Electric Corp.) 


Features Slotted Nuts For Fast Assembly 


This subminiature terminal biock, Model 409- 
1802, measures ,” in overall width, and can ac- 
commodate up to 21 terminals, pilus mounting 
holes, in an overall length of 4%”. It is especially 
adaptabie to aircraft electronic and electrical use 
where miniaturization is of prime importance, 
and high vibration and shock conditions exist. 


The 1802 threaded stud and slotted nut ter- 
mina! is incorporated to facilitate easier initial 
and maintenance connections especially in high 
density assemblies found in modern . electronic 
equipment 


This unit meets the usual 
tions, employs the hole type 


military specifice- 
lug. The threaded 








to 105°C and the unit's temperature coefficient 
is .06%/°C maximum. 

Some specifications of the DL-251-1 are: delay 
time 0.25 usec +.012 usec; rise time .16 usec 
max; attenuation .25 db. 

PRICE: Sample qtys $15.00 ea, Production qtys 
$3.50 ea. 

AVAILABILITY: 1 week 

MFR: Gray & Kuhn Inc., Div IMC Magnetics Corp., 

80 Swaim St., Dept EP, Westbury, N. Y. 
SALES OFFICES: See eem p. 1600 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 753 

Check 98 Reader Service Card 


eem File System Sec. 
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siderably. The one shown in the photograph is an 
instruction sheet for checking-out radar equip- 
ment. 

The scrolis must be designed for the special 
requirements of individual applications, including 
chart width, coil diameter, method of printing, and 
desired tension. 

PRICE & AVAILABILITY: Contact Sales Offices be- 
low 
MFR: Hunter Spring Co., Div. American Machine 

& Metals, Inc., 1 Spring Ave., Dept EP, Lansdale, 

Pa. 

SALES OFFICES: See eem p. 1610 (1960-61 Ed.) 


Check 99 Reader Service Card 1/61 
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ential, are of all stainless steel construction and 
feature double ball bearing suspension on alli 
bevel gears. Fine pitch (127 thru 96) Precision 
Class 2 gears are used, with matching of gears 
and setting during assembly to assure minimum 
backlash. The standard backlash specification for 
these differentials is 5 minutes maximum. A full 
range of sizes is available, for shaft diameters 
from 0.05550 inch to 0.1875 inch. 

PRICE: $88.75 (1-9 pcs) 

AVAILABILITY: 4 weeks 

MFR: Empire Flight Components, iInc., Dept EP, 

Merrick Rd., Bellmore, N. Y. 


SALES MGR: R. A. Parlini, SU 5-4888. 
Check 100 Reader Service Card 1/61 
eem File System Sec., 
2800 


stud and slotted nut design permits slipping the 
hole lug over the stud and then tightening the 
slotted nut. Model 409-1802 offers extra-long 
leakage paths between terminals, plastic body 
material, and brass studs and nuts. 


PRICE & AVAILABILITY: Contact Sales Mgr. below 


MFR: Kulka Electric Corp., 633-643 S. Fulton Ave., 
Dept EP, Mt. Vernon, N. Y. 

SALES MGR: E. Edelman, MO 4-4024; for nearest 
rep see eem p. 1624 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 824, 1369 


Check 101 Reader Service Card 1/61 





[Theta Instrument Corp. | 





Standard mounting hardware for synchros, 
servo-motors, and pots is being offered for immedi- 
ate delivery. Two clamp sizes, each anodized in a 
different color, may be used on a total of six dif- 
ferent housing sizes to facilitate inventory prob- 


lems 
Each piece is machined from solid aluminum 
stock to orovide greater strength under shock 


and vibration than conventional powdered metal 
and stamped construction. Servo clamps are used 
to fasten the housings of synchros, servomotors, 
potentiometers, and many other types of military 
hardware to mounting plates 


Any device with a clamping groove may be 


Two Clamp Styles Can Be Used For Six Different Housing Sizes 


securely mounted with these Standard Servo 
Clamps. Military style servo mounts have a clamp- 
ing groove located .093 inch from nearest seating 
surface; commercial styles, .063 inch. 

Three sample clamps are offered for evaluation. 
PRICE: $0.19 To $0.10 each (depending on qty) 
AVAILABILITY: From stock 


MFR: Theta instrument Corp., 520 Victor St., 
EP, Saddie Brook, N. J 


SALES MGR: S. Handeiman, HU 7-3508; for near- 
est rep see eem p. 1701 (1960-61 Ed.) 


OTHER PRODUCTS: See eem p. 966 
Check 102 Reader Service Card 
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26 SERIES 


Barrier Polarization Type without Shells 


The interlocking design of mating dielec- 
tric bodies in this series provides positive 
polarization in a compact manner. The 
dimensional stability of AMPHENOL blue 
dielectric plus its high tensile strength 
makes this type of polarization equal to 
any other types with many advantages. 
Not being dependent on contact arrange- 
ment, visual alignment is unnecessary and 
the ribbon contact principle itself elimi- 
nates the possibility of bent contacts pre- 
venting or making plug-in difficult. 


Pin Polarization Type without Shells 


26-4100-16P 





26- 190-16 26-159-16 


Barrier Polarization Type with Latch-Type Keyed Shells 
The spring tension locking mechanism of 


no danger of mating the plug-in member 
with the wrong receptacle. 

Plugs and receptacles of this series can 

be supplied with either male or female Ketel tered 
inserts. Can be furnished with adapters 
for contact taper pin assembly. 


this group is more than adequate for the J 3. < 
most severe conditions of vibrations. As _ e 
an added safety measure, the latches are “s = 
designed to facilitate safety wiring. The = =! 
nickel-plated brass shells offer a wide Is = 
range of polarization keys for each insert c= =, 
making it possible to mount a large num- E io 
ber of receptacles on a single panel with 2 i = 
rm bad 1 














115 SERIES 
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115-31S 
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Am@ronnect 
mo@e and | 
ally@RMS 60 
leve@aximur 
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Alsomodate 
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These extremely small connectors were 
designed to allow utilization of the unique 
“ribbon” contact features in miniaturiza- 
tion programs, particularly in airborne 
electronics and computer projects, for 
increased reliability. The smooth, easy 











insertion and extraction action, the self- 

wiping, self-cleaning features and the 143 SERIES 

double-sided, flexing action of both mat- The result of careful design work by 

ing contact members make Micro-Ribbons AMPHENOL Development Engineering, 

the first miniature connectors to provide prin-cir (printed circuit) connectors fea- 

reduction in size with added reliability. ture compact bodies molded of an 
on, Available in 14, 24, 36 and 50 contacts. improved version of diallyl phthalate 
nelike and are nomin- dielectric, and a new contact that is 
lyARMS 60 CPS at sea greatly superior to any currently avail- 


evéaximum efficiency able for printed circuit applications. 


n tice for all applica- 
ionfumber of circuits 
mus@ and conveniently. 
Alsim™modate 50 No. 16 
nif@md contact connec- 
torsmCable Clamps. 






‘<a 133 SERIES 
The 133 series represents a new line of 
plugs and adapters which mate with the 
143 series receptacles and which provide 
increased reliability of printed wiring 
connectors. Presently available in 10, 15, 
18 and 22 contacts in 6 different tail 
arrangements. 





.* 
115-31S 115-30P 


50 CONTACT 








E CLAMP 


é Clamp fits the 100 
brs and the 115-1391 
he 50 contact connec- 
€ aluminum with an 









Onnectors 


Check 21 Reader Service Card 

















































































































































































































































































































' . 21-294 
$7 a) tae the ahah ; 21-330 
at Factory Prices from SCHWEBER? 7 —[ 2100] a 
oe 8A/U 21-290 = 
1% ; : ou 21-005 51 = 
Ne 9A.U 21-231 51 
; x 98/U 21-332 ee 
10A/U 21-338 2 4 
11/U 21-007 _ 
11A/U 21-296 Ss 
124/U 21-340 - oo 
13/U 21-009 we 
‘ 13A/U 21-334 74 
14A/U 21-336 52 
7 21-013 = 
3 17A/U 21-298 = 
ELECTRONICS === 
g 19A/U 21-303 52 
7 20A/U 21-305 $2 
60 HERRICKS ROAD, MINEOLA, L. |., N.Y. PIONEER 6-6520. TWX O-CY-NY-5S80U —— — = 
22/U 21-038 95 
228/0 21-310 95 
34B/U 21-792 75 
358/U 21-793 75 
558/U 21-802 535 
57A/U 21-313 95 
58/U 21-024 53.5 
S8A U 21-199 50 
58c/U 21-361 SO 
59/U 21-025 73 
598 /U 21-794 5 
62/U 21-026 93 
62A/U 21-318 93 
628/U 21-771 93 
63/U 21-027 125 
638/U 21-320 125 
7IA/U 21-723 93 
718/U 21-804 93 
T4a/U 21-321 52 
798 /U 21-325 125 
S7A/U 421-290 50 
+940 421-158 30 
108A /U 21-327 78 1 
1LIA/U 21-329 95 
114/U 21-440 185 
114A/U 21-520 185 : 
115/U 421-641 b) 
11SA/U 421-699 SO 
116/U 421-378 SO 
117/U 421-377 50 
T118/U 421-374 50 
119/U 421-398 bt) 
+120/U 421-399 50 
122/U 21-441 50 
t126/U 421-443 50 
140/U 421-379 75 
141/U 421-382 SO 
M41A/U 421-139 3” 
142/U 421-385 30 
142A/U 421-140 50 
143 /U 421-388 50 
143A/U 421-141 30 
144/U 421-391 75 
149/U 21-467 75 
164/U 21-720 15 
+ 165/U 421-710 50 
+ 166/U 421-713 50 
] 174/U 21-598 50 
+177/U 21-708 50 
178A /U 421-148 50 
179A /U 421-149 15 
} 180/U 421-144 93 
180A /U 421-147 95 
187/U 421-106 75 
188/U 421-105 50 
195/U 421-111 95 
196 /U 421-109 50 
TEFLON DIELECTRIC COAXIAL CABLES “T 7 m ~ = 
Temperatures from —100°F to +500°F. Extremely 212/0 21-790 50 
low loss and high voltage breakdown ra a * 
SUBMINAX HIGH TEMPERATURE CABLES a eS 
Amphenol's new line of miniature cables are weather 217/U 21-783 50 
Say 218/U 21-784 50 
proof, resistant to fuel oils, have greater abrasion aoe a a 
resistance and flexibility and will withstand continuous 220/U 21-786 7. 2 
operating temperatures up to 200°C a ay = 
| SUBMINAX COAXIAL CABLE oe a 
Identical in construction to full-sized coaxial cable 225/U 421-135 0 
this miniature coaxial is intended for use in any minia oe ie 4% 
turized electronic application ¥228/0 @21-138 » 
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Dual Wave 


SOLDERING 
MACHINE 





For Improved Printed 
Circuit Soldering 


-_ 


om, 





y Eliminates hand dipping. 

y@ Simplified operation—replaces 
conveyor-belt dipping. 

y@ Excess solder removed so that “tear- 
drops” or “‘tails’”” do not form on bot- 
tom of the panel. 

y@ Less warpage. 

y= Handles long narrow boards as well as 
standards. 

y@ Adequate joint penetration. 


Write for bulletin EP 1 


DEE execrric co. 
1105 N. Paulina St Chicago 22, Ill. 
Check 36 Reader Service Card 





1211 
Hermetically Sealed 


1210 
Epoxy Encapsulated 


WIDE BAND 
RF TRANSFORMERS 


Antenna Matching 
interstage Coupling 
Impedance Matching 
Voltage Step-Up 
Pulse Applications 


BANDWIDTH 


1210A, 1211A 
1210B, 1211B 


IMPEDANCE 
75 Q unbalanced — 600 Q balanced 


200KC - 40 mc 
3 - 100 mc 





Special wideband transformers and 
advanced filters (audio—250 mc.) 
made to your specifications. 











na NORTH HILLS 
SLECTROMICS, INCORPORATED 
GLEN COVE. L.!.. N. Y.|ORiole 1-5 700 


Check 37 Reader Service Card 
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(Continued from p. 18) 


VACUUM OVENS & CONTROLLED 

ENCLOSURES Sec. 2600 

This 30-page, illustrated product catalog 
describes “VacU-Therm” vacuum ovens, dif- 
fused ‘“‘Aer-Heet” chambers, “Sola-Jet’’ radi- 
ant ovens, dri-box vacuum bake systems, 
modular controlled atmosphere enclosures, 
and vacuum equipment. The Tempcor Catalog 
contains illustrations, descriptive drawings 
and technical specifications. Temperature 
Engineering Corporation, Box NL 1, Dept EP, 
Riverton, N. J. 

Check 180 Reader Service Card 


MINIATURE D-C BLOWERS Sec. 2600 
Two-page Bulletin 540 describes the VAX- 
3-BD vaneaxial d-c blowers that produce 65 
cfm at 1.6” H,0, weigh 1 pound, and are 3” in 
diameter. Globe Industries, Inc., 1784 Stan- 
ley Ave., Dept EP, Dayton 4, Ohio. 
Check 181 Reader Service Card 


MECHANICAL FILTERS WITH 

FERRITE TRANSDUCERS Sec. 2700 

Bulletin 1013 is a 2-page specification 
sheet which describes the electrical and phys- 
ical characteristics of Ferrite Filters. included 
are applications of the filters, and benefits 
to be had in their use with equipment under 
stress and shock, such as missile launchings. 
Collins Radio Company, 2700 West Olive Ave., 
Dept EP, Burbank, Calif. 

Check 182 Reader Service Card 











SPRING FASTENER CATALOG Sec. 2800 

This 13-page Spring Fastener Catalog is 
illustrated and contains information about 
special spring fasteners in twin-prong or cone 
type impressions and push-on types. Data is 
arranged so that selection of fastener by 
style, screw or stud size is easily made. In- 
formation concerning tensile and torque, as 
well as other pertinent design requirements 
is provided. George K. Garrett Co., Inc., Tor- 
resdale Ave. at Tolbut St., Dept EP, Philadel- 
phia 36, Pa. 

Check 183 Reader Service Card 


PHASE SHIFTERS Sec. 2900 
Technical Bulletin #4 describes a Phase 
Generator, Model PGA, which shifts signals 
through 360° without amplitude variations 
and converts them to power levels of 7 watts. 
The 10-page booklet includes specifications 
for the unit’s electrical and physical char- 
acteristics. Theta Instrument Corporation, 
520 Victor St., Dept EP, Saddie Brook, N. J. 
Check 184 Reader Service Card 


SOLID STATE DIFFERENTIAL 
AMPLIFIER 








Sec. 2900 

Bulletin 875 contains full information and 
specifications on the Model TDA-875 Solid- 
State Differential Amplifier. Either portable 
or rack mounted, this amplifier was designed 
specifically for use in applications where high 
common mode rejection, high input imped- 
ance and solid state reliability are major con- 
siderations. Epscowest, 240 E. Palais Road, 
Dept EP, Anaheim, Calif. 

Check 185 Reader Service Card 


AMPLIFIER-MONITOR FOR VIBRATION 
TRANSDUCERS Sec. 2900 
This four page technical Bulletin describes 

the Model 2702 “Dyna Monitor”, an instru- 

ment for monitoring and amplifying the out- 
put of piezoelectric transducers and other 
high impedance devices. Said to be highly 
compact and accurate over a wide range of 
environmental phenomena, the unit is avail- 
able with one, two, or three plug-in channels. 
Endevco Corporation, 161 East California 
Bivd., Dept EP, Pasadena, Calif. 
Check 186 Reader Service Card 


(Continued on p. 29) 






















DELIVERY 
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RELAYS 


complete line, including 
the latest design series 
32, 33 and 72, 
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NOW IN STOCK 
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DUAL-CHANNEL OSCILLOSCOPE PLUG-IN 
Bandwidth, DC To 500KC; Sensitivity, 1IMV/CM— 
For Lab And Production Use 

Contained within this outstanding single dual-channel oscilloscope plug- 
in, Type 200, are two amplifier channels and the trigger and sweep circuits. 
Channel A has a maximum bandwidth of dc to 500 kc and a maximum sensi- 
tivity of lmv/cm; channel B has the same bandwidth and a maximum sensi- 
tivity of 40 mv/cm. Signals on either channel may be plotted against time or 
each other (X-Y plots). The unit is designed for safe off-ground operation up 
to 500 volts dc with the instrument case grounded. Slide switches and pre- 
set positions on variable controls are used to simplify operation. New, ex- 
tremely stable trigger and sweep circuits provide virtually automatic synchro- 
nization for most signals. Long-term calibration accuracy is assured by 
| heavy over-all feedback amplifiers and regulated d-c heater power for all 

preamplifier tubes. _ 5; 

sweep range is calibrated from 0.5 sec/cm to 1 usec/cm in 18 cali- 

brated ranges on a 10 cm time basis. There is a 5X calibrated sweep expansion 
| available on all ranges; the fastest sweep extends to 0.2 usec/cm. The modes 
| of sweep operation are driven, automatic and manual (push-button operation 
_ triggers sweep and provides contacts for synchronizing external equipment). 

i! eg shutter applications, the sweep and gate may be left operative 
or tur ’ 

_ Both vertical channels have a large dynamic range of undistorted deflec- 
tion. Three times full scale undistorted deflection, or 30 cm, with positioning 
over the entire range, is provided. Although conservatively rated at 3 db at 
500 kc, the amplifier provides at least 10 cm of undistorted deflection at 1 mc. 
The trigger and sweep circuits permit synchronization of signals as high as 


me. 

The Type 200 measures 8.5” wide, 7” high, and 13.25” deep, and weighs 
10 pounds. The 7” high plug-in fits not only the portable main frames, but also 
all Analab 7” high rack-mountable oscilloscope main frames. This rack height 
represents a reduction of 1.75” over other 5” tube rack-mounted oscilloscopes. 
PRICE: Type 200: $170.00 Types 1100 & 1100R Main Frames: $385.00 
AVAILABILITY: 2 weeks 
MFR: Analab instrument Corp., 30 Canfield Rd., Dept EP, Cedar Grove, N.J. 
SALES OFFICES: See eem p. 1525 (1960-61 Ed.) 


Check 103 Reader Service Card 


“PRIMER” OSCILLOSCOPE 
For Technical Training and Low Frequency 
Industrial Fields 











= 


This little surprise package is lighter than 6 





* pounds and measures 3.5” x 7.25” x 11.25”. 
% the The d-c coupled scope is factory wired, factory 

ee tested, and guaranteed at a really low price. 
- x“ The scope is designed to perform all of the 


basic and many of the complex display func- 

tions without being complex or expensive. 
Sensitivities are 250 millivolts per division for dc and 6 millivolts per divi- 

sion on a-c signals. The sweep operates from 20 cps to 20 kc from internal or 

external synchronization. And there is a horizontal input for observing Lissa- 

jous patterns. included is a “never before” training manual written by Mathew 

Mandl, famous author and lecturer in electronics. A novice can be made into 

a scope application “wonder” by performing the step-by-step classroom type 

experiments included. 

PRICE: $69.95 AVAILABILITY: Stock 

MFR: Waterman Products Co., 2445 Emerald St., Dept EP, Phila. 25, Pa. 

SALES OFFICES: See eem p. 1717 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 971, 1459. 


Check 104 Reader Service Card 
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NEW 
TEST 
EQUIPMENT 


Outstanding new equipments for design, 
test, and production. 





DIGITAL VOLTMETERS — 


RATIOMETERS 
4-Digit & 5-Digit Models Incorporate 
9 New Features 

New four-digit V34A and five-digit V35A incor- 
porate a number of new features while retaining 
transistorized “no-needless-nine” logic, plug-in oil 
bath stepping switches and other basic features 
and specifications of the V34 and V35 which they 
replace in the NLS line. 

Nine new features have been added to increase 
the usefulness and extend the applications of the 
Series 30 instruments. They include a more versa 
tile print control to permit varying input signals, 
isolation of signal ground from chassis ground 
for signals which are floating up to 300 volts 
above chassis ground potential, remote ac/dc 
switchover, increased input impedance in ratio 
measurements, and front and rear input connec 


tions. 

Both the V34A and V35A feature ‘“no-needless- 
nines” logic that eliminates the cycling of step- 
ping switches through all positions in each dec 
ade when a measurement is made. No numbers 
change that are not absolutely required to change, 
This logic affords faster measurements, increased 
accuracy, and greater reliability. The logic also 
makes the V35A the only five-digit voltmeter fea- 
turing the factual fifth figure that permits full five- 
digit resolution of 0.001%, even if the input signal 
is br. 

The V34A and V35A measure d-c voltages from 
+100 microvolts to +1000 volts, and d-c voltage 
ratio from +0.01% to +99.999%. Accuracy is 
+0.001% on d-c volts and +0.01% to +0.005% 
on voltage ratio. Both the V34A and V35A, with ac- 
cessories, measure a-c voltage and low level dc. 
Completely automatic, they also have output for 
automatic data logging. 

PRICE: V34A: $3,150.00 V35A: $3,750.00 
AVAILABILITY: From stock MFR: Non-Linear 
Systems, Inc., Box 728, Dept EP, Del Mar Airport, 
Del Mar, Calif. SALES MGR: T. E. Nawalinski; for 
nearest rep see eem p. 1649 (1960-61 Ed.) OTHER 
PRODUCTS: See eem pp. 930, 931, 1286. 
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(Continued from p. 27) 

3-INCH PORTABLE OSCILLOSCOPES Sec. 2900 

Written in catalog style, this colorful 16- 
page booklet gives a detailed presentation 
of seven oscilloscopes with 3-inch cathode-ray 
tubes, including rack-mounted models. The 
booklet contains complete specifications, per- 
formance characteristics, and pertinent il- 
lustrations for all seven instruments. Tek- 
tronix, Inc., P.O. Box 500, Dept EP, Beaverton, 
Ore. 
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RF TEST EQUIPMENT Sec. 2900 

A 60-page catalog of RF test equipment is 
now available which contains complete de- 
scriptions of a wide line of RF Sweep Gener- 
ators and other RF test equipment and com- 
ponents for laboratory and production line 
applications. In addition, an entire section of 
the catalog is devoted to descriptions on 
many accessory items for RF testing, allow- 
ing the design or production engineer to se- 
lect a complete set-up from one source. 
Telonic industries, inc., Dept EP, Beach 
Grove, Ind. 
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EXPANDED SCALE VOLTMETERS Sec. 2900 


Bulletin No. 608 contains information on 
the “‘Half-Percenter”, an expanded scale volt- 
meter, ac or dc, which provides accuracy of 
+0.5%. The 2-page bulletin describes the 
electrical and physical characteristics of 
these pane! meters. Voltron Products, Inc., 
1020 South Arroyo Parkway, Dept EP, Pasa- 
dena, Calif. 
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TRANSDUCTOR MANUAL Sec. 2900 


This 38-page manual, Transductor Manual 
T-11, describes in detail the characteristics 
and functions of static transductors, as well 
as outlining typical applications. The manual 
is fully illustrated with charts, diagrams, 
curves, cutaway drawings and photographs. 
CONTROL, a Division, Magnetics Inc., Dept EP, 
Butler, Pa. 
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POLAROGRAPHIC ANALYZER Sec. 3000 

Bulletin RG-10 describes Model RG-10 
Polarographic Analyzer which is said to have 
23 current ranges, from 0.5 microamperes to 
300 microamperes full scale. With 10 polariz- 
ing ranges, from 1.5 volts to —5 volts, accu- 
racy of the unit is 0.5% current and voltage 
and repeatability is 0.25%. Nesco Instru- 
ments, Inc., 638 W. 17th St., Dept EP, Costa 
Mesa, Calif. 
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BULLETIN ON RECORDING SYSTEM Sec. 3000 

Four-page technical bulletin describing a 
new modular helix graphic recording system, 
Model 305 GPL, is available. Fully-docu- 
mented, sepia-tone photographs of typical 
recordings that can be obtained with the new 
modular recording system are included in 
the brochure. The bulletin also contains com- 
plete technical data on the recording system, 
as well as physical specifications, data on 
accessories, and ordering information. Alden 
Electronic & Impulse Recording Equipment 
Co., Inc., Dept EP, Westboro, Mass. 
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INSULATING MATERIALS CHART Sec. 3100 

A quick informational reference chart for 
engineers in search of high-temperature in- 
Sulation materials for electrical, electronic, 
avionic and nuclear applications is called 
the “Compara Chart’. The four-page leaflet 
includes a listing of the Fahrenheit temper- 
ature limits for eighty-eight materials, and a 
table of Thermal Expansion Coefficients of 
fifty-seven widely used insert metals and in- 
sulating materials. Mycalex Corporation of 
America, 125 Clifton Bivd., Dept EP, Clifton, 
N. J. 
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precision GO..NO-GO 


SUE om parators 
DECISION 
DEVICES 


various models 
to choose from 
vacuum tube or 
transistorized 


APPLICATIONS: 
Automatic 
Go... No-Go 
Testing 
Automatic 
Decision 
Making 
Automatic 
Checkout 
Circuits 
Automatic 
Control 
Automatic 
Voltage 
Calibration 





model 3T 


MORE SENSITIVE & PRECISE 
THAN METER RELAYS 
Comparative sensitivity—better than 1 millivolt 
Repeatability of trip point—better than 50 microvolts 
Output—relay contacts for external connections 
write for free Engineering Guide to Dept. EP 
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LOOKING FOR 
OSCILLOSCOPES? 


turn to 


section 2900 


neem 


ELECTRONIC ENGINEERS MASTER 














the oscilloscope best suited to your needs. 
Whether you're looking for oscilloscopes 


For the engineer or purchasing agent who 
requires detailed information on oscillo- 
scopes, section 2900 in eem contains 140 ‘or any other electronic component, equip- 
pages of catalog data— specifications,de- ment, material or service, look for it first in 
scriptions, illustrations — on oscilloscopes eem... the industry's CATALOG- 
and other test instruments of 99 leading DIRECTORY. You'll locate it quicker and 
manufacturers. In a matter of seconds you get more detailed information in the ap- 
can compare available brands and select propriate eem product section. 


LOOKING FOR INCREASED SALES? 


catalog in the appropriate @@M product section! 





shop, compare. specify and buy from 
eem -the CATALOG- DIRECTORY 


MR. MANUFACTURER whether you sell 
oscilloscopes or any other electronic 


component, equipment, material or of the electronic industry Engineers 
service, your catalog data in its ap rate it most useful . . .manufacturers 
propriate eem product section sells place more pages of product in- 
hardest for you. 56,000 engineers formation in it than any other 


buving reference 


1961 edition closes Feb. 1, 1961 (complete plates) 
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New Products of the Month 





MEDIUM POWER LOAD BOX [The Daven Co.| 
Variable Load Conductance Capable Of Dissipating 250 Watts 





This load box, called the MHO-Box, has a six 
dial conductance decade and differs from an or- 
dinary resistance decade in that each dial varies 
the total conductance appearing between the con- 
necting terminals in accordance with the setting 
of the dials. Thus, when connected to a source of 
constant voltage, each step on a given dial yields 
equa! increments of current, making it possible to 
adjust the load current to an éxact, desired value 
with a high degree of accuracy. 

The MHO-Box has the additional advantage that 
setting all dials to zero results in zero conductance 
loading, i.e., open circuit loading for no load 










measurements. 

The unit is particularly advantageous in testing 
low voltage, high current power supplies, since a 
large number of the dials are used, resulting in 
fine current adjustment capability. 

PRICE & AVAILABILITY: Contact Sales Mgr below 
MFR: The Daven Co., 530 W. Mt. Pleasant Ave., 

Dept EP, Livingston, N. J. 

SALES MGR: E. Grayson, WY 2-4300; for nearest 
rep see eem p. 1563 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 1267, 1358 
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100 MC GATED COUNTER [Eldorado Electronics | 


First Direct Counting 100 MC Solid State Instrument 


Actually a triple purpose instrument for count- 
ing, time interval, and frequency measurements, 
the Mode! 1050 Gated Counter is the first direct 
counting 100 mc solid state instrumentation, it is 
claimed. 

Using an entirely new logic, the Model 1050 
counts random events with better than 10 nano- 
second double pulse resolution, functions as a time 
interval meter to measure duration to within 10 
nanoseconds, and measures any frequency up to 
100 megacycles per second. The unit offers nine 
digits of storage with in-line (Nixie) display. As a 
counter, it may be started or stopped locally or 
remotely with a built-in fast electronic gate. 

When used as a time interval meter, the stand- 


ard Model 1050 requires an external oscillator as 
a time reference source; when used as a fre- 
quency meter, it requires an external time base. 
However, the Model 1050 can be supplied with 
these components built-in. 

The new 100 mc counting logic uses five bi- 
naries instead of four. Each of the five binaries is 
required to operate at only one-fifth of the maxi- 
mum frequency of the instrument. 

PRICE: $4,875.00 AVAILABILITY: 75 days 
MFR: Eldorado Electronics, 2821 Tenth St., Dept 

EP, Berkeley 10, Calif. 

SALES OFFICES: See eem p. 1574 (1960-61 Ed.) 
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FREQUENCY CONVERTER UNIT [Hewlett-Packard Company] 


Plug-in Unit increases Measuring Capability Of Electronic Counters 


Designated as Mode! 525C Frequency Convert- 
er, this unit contains a capacity-loaded cavity for 
frequency determination, a diode harmonic gen- 
erator, and a transistorized amplifier. On the front 
panel is mounted a “go-no-go"” meter which indi- 
cates when the signa! is of sufficient amplitude to 
be measured. 

Model 525C Frequency Converter Unit, when 
used with H-P Model 5248, C, or D counters can 
measure frequencies between 100 mc and 510 mc 
with a sensitivity of 100 mv. This equipment can 
also be used to amplify signals between 50 kc and 
10.1 mc with 20 mv sensitivity. 

Said to be easily and quickly inserted in the 524 
series electronic counters, the stability of the new 


units, like the 524 series, Models C and D, is 5 parts 

in 10* per week. Other features include time inter- 

val from 1 microsecond to 100 days, and maximum 

resolution of 100 nanoseconds. 

PRICE: $425.00 

AVAILABILITY: 10 weeks 

MFR: Hewlett-Packard Company, 
Road, Dept EP, Palo Alto, Calif. 

SALES MGR: C. Van Rensselaer, DA 5-4451, for 
nearest rep see eem p. 1606 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 553, 884-893, 
1023-1025, 1142 
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Multivalued Set Of Stable Resistance Standards 


This Primary Standard Resistance Oven, Model 
PRO-106, is suitable for use as a central primary 
standard resistance facility for the test and cali- 
bration of all secondary standards and for the 
calibration of non-temperature-regulated primary 
standards. 


Mode! PRO-106 is said to have unusual accuracy 
and long-term stability with complete coverage 
of the principal resistance values found in com- 
puter, test and calibration work. Six individual 
decade standards cover the range from 100 ohms 
to 10 megohms (accuracy and stability are derated 


to .0015% at 10 megohms). 
Housed 


in a laboratory-type mahogany case, 


PRIMARY STANDARD RESISTANCE OVEN [Julie Research Laboratories, Inc.| 


overall measurements are 10%” x 15” x 14”. With 

addition of a panel it can be rack mounted ins 

19” relay rack or cabinet. Unit also features free 

dom from shifts resulting from mechanical or 

thermal shock. 

PRICE: $1390.00 

AVAILABILITY: Contact Sales Mgr. below 

MFR: Julie Research Laboratories, inc., 556 West 
168th St., Dept EP, New York, N. Y. 

SALES MGR: L. McCulley, LO 8-8700; for nearest 
rep see eem p. 1619 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 910, 911 
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VHF SELECTIVE MICROVOLTMETER [Rohde & Schwarz} 


Automatically Tracks Unknown, Measuring Amplitude & Frequency 


The Selectomat USWYV is a selective VHF micro- 
voitmeter with automatic tuning. No operating 
controls need be manipulated during the meas- 
uring procedure. In the case of a mixture of 
frequencies, the Selectomat will lock automati- 
cally to the largest component. 


With a frequency range from 30 to 400 mc, 
waveform analysis, with specific measurements of 
all other components, is readily carried out by 
manual tuning 


The minimum input is 10 uv rms, frequency 
response is 0.2% per mc +1 db and input attenua- 
tion is 0 to 60 db. The bandwidth is 125 kc (3 db 
down) and 1 mc (80 db down) 


As an accessory to the Type SWOB Polyskop 
this unit provides an 80 db dynamic range of 
the face of the large screen cathode ray tube for 
the measurement of far-off selectivity of filters 
and amplifiers. in combination with a refiecto 
meter it permits automatic plotting of VSWR. 
PRICE: $1995.00 
AVAILABILITY: 30 to 60 days 
MFR: Rohde & Schwarz, 111 Lexington Ave., Dept 

EP, Passaic, N. J 
SALES MGR: R. Feldt, PR 3-8010; 

rep see eem p. 1676 (1960-61 Ed.) 
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GOT 
A PROBLEM 

OF TUBE OR 
COMPONENT 

RETENTION? a 


Birtcher produces more than 10,000 types f ‘ 
and styles of tube and component reten- “\ | 
tion and cooling devices. The solution to 
your tube, transistor and component cool- 
ing and retention problems can probably Es 
be found in the new Birtcher catalog. If 
not, send us your problem and we'll design boa 
number 10,001. 26 


available from 
authorized Birtcher distributors 


. NEW! 
Aa. Write today for your 
* copy of the new 

‘a’ comprehensive Birtcher 


Retention/ Cooling 
Devices Catalog. 





THE BIRTCHER 
CORPORATION 
INDUSTRIAL DIVISION 


745 South Monterey Pass Road, 
Monterey Park, California 


8 
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SWITCHES 


FOR AIRBORNE & MISSILE GROUND SUPPORT EQUIPMENT 





FAST, POSITIVE ACTION 
LONG SERVICE LIFE - MOISTURE-PROOF 





S « 
Stump 


Western Distributor : 


A broad line of sinusoidal toggle spring switches designed for 
compactness, light weight and high reliability in airborne and 
ge support missile control systems. Extremely fast, au- 

ible, double break action reduces arcing and contact wear to 
negligible minimum. Positive snap action mechanism cannot 
be teased on or off contact. All contacts made of heavy coin 
silver for long life and low contact resistance. Available with 
color coded buttons. These switches exceed military require- 
ments for vibration, shock, humidity and corrosion resistance. 


Western-Electromotive, Inc., Los Angeles. 


The UCINITE COMPANY 


Division of United-Carr Fastener Corporation, Newtonville 6O, Mass. 
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1 Rati, 
‘DAYSTROM 
iso 


*“SQUARETRIM” 


.. Ssubminiature 
trimming potentio- 
meters offer a world 
of engineering 
design and military 
ruggedness in a 
pill-size package, 
ideal for matching, 
balancing and 
adjusting variables 
in all types of 
control, computing 
and telemetering 


circuitry. 


Model 300 





Full Size 


Original square 
shape permits 
stacking of up to 20 
pots in one cubic 
inch. 30% 
turns in resistance 
element. Exclusive 
worm gear adjusting 
device. Unique 
circular design of 
mandrel. 
ed aluminum case. 


Write Schweber for 
special bulletin. 


more 


Machin- 


Nchweher 


E LE 


ww 


rFRONICS 


60 HERRICKS ROAD. MINEOLA. LI. N.Y 


PIONEER 6.6520 TWX G-CY-NY-S80U 
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New Products of the Month 








‘ VIBRATION EXCITER [Rototest Laboratories, Inc.| 
Designed For Rapid Checkout of Production Line Items 





Rotocon, a complex wave vibration exciter, was 
designed for quality contro! vibration tests of 
missile-borne electrical and electronic compo- 
nents and equipment. it meets the requirements 
specified by Martin-Denver, as applicable to their 
acceptance testing program for Titan B. Workman- 
ship defects and substandard components are 
said to be quickly detected with this device. 

This portable instrument supplies wide band, 
complex vibration to payloads up to 120 pounds 
without the need for complicated control or moni- 
toring systems. 

Single switch, go no-go type operation and auto- 
matic shutoff allows reliable operation by non- 
technical personnel. The noise level does not ex- 





eem File System Sec 


og 2900 





ceed 75 db measured six feet away from the ma- 
chine. 

An analysis of the acceleration waveform re- 
sults in a line spectrum, i.e., a fundamental vibra- 
tion at 50 cps, overtones at 100, 150, 200, 250, 
etc., cps. 

PRICE: $3,850.00 
AVAILABILITY: Contact Sales Mgr. below 
MFR: Rototest Laboratories, Inc., 2803 Los Flores 

Bivd., Dept EP, Lynwood, Calif. 

SALES MGR: J. Duncan, NE 6-9238; for nearest rep 
see eem p. 1676 (1960-61 Ed.) 
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PHOTOELECTRIC TACHOMETER [Servo-Tek Products Co.] 





For Precise Digital Measurement Of Shaft Speeds 


The Photoelectric Tachometer is said to impose 
little or no load on the measured shaft and will 
work at both high and extremely low speeds. This 
is accomplished by use of an integral light source, 
a 60-segment rotating interrupter, a photo-junc- 
tion cell, and special transistor amplifier. 

The actual torque load on the measured shaft 
is substantially less than the “cogging” or “‘wind- 
age” of gears or discs associated with most no- 
contact magnetic or photoelectric pickups. 

Every six degrees of shaft rotation results in a 
d-c pulse of two volts into 10k ohm load. Feeding 
the resultant square wave into a digital counter 


with a one-second time base gives an accurate 
reading of speed in rpm. 

It can be used to measure any speed from zero 
to 25,000 rpm (25kc) with a required driving torque 
of only .05 inch-ounces at 3600 rpm. 

PRICE: $245.00 
AVAILABILITY: From Stock 
MFR: Servo-Tek Products Co., 

Dept EP, Hawthorne, N. J. 
SALES MGR: G. Cockett, HA 7-3100 
OTHER PRODUCTS: See eem pp. 958, 1076 (1960- 

61 Ed.) 
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CATHODE FOLLOWER 





[United Aerotronics C orp. | 


Frequency Response 1 CPS To 500 KC + 1%; Gain Is 0.98 


Model 301 Cathode Follower is a modular, versa- 
tile, portable instrument. This compact unit is 
designed for the purpose of coupling high imped- 
ance voitage or charge generators with relatively 
low impedance devices such as galvanometer am- 
plifiers, voltmeters, oscillographs and tape re- 
corders over a wide band of frequencies. This 
coupling is accomplished with minimum signal 
loss, distortion or extraneous noise pickup. 

The 301, a complete instrument with its self 
contained regulated power supply, is packaged in 
a portable carrying case with power cord. 

Input impedance, exceeds 1000 megohms; Out- 
put impedance, 300 ohms; Noise level, less than 
20 x 10-* volts; Power requirements, 115 volts, 60 


cps, 10 watts; Built-in test signal, 
rms. 

Overall dimensions in portable case: 10%” x 
544” x 2%”. The 306 panel rack is available for 
mounting up to six 301 modules in a standard 19 
inch console. 

The 301 is designed to allow use of the 300 
series passive probe. This feature further extends 
the versatility of the instrument. 

PRICE: $266.00; AVAILABILITY: 30 days 

MFR: United Aerotronics Corp., Dept EP, Burling- 
ton, N. J. 

SALES MGR: R. S. Bogert, DU 6-2900 
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VOLTAGE REFERENCE STANDARDS [Viking Industries, Inc. ] 





MINIATURE TEMPERATURE RECORDER [Assembly Products, Inc.] 





For High Temperature Military Applications 

These Voltage Reference Standards, Series 260, 
feature a temperature coefficient of +.001%/°C 
from —55°C through 150°C, and operate directly 
from an unregulated 26.5 voit d-c source. Regula- 
tion is +.005% for +10% line voltage change. 
Approximately one milliamp of current is delivered 
to the external load. 


Series 260 Voltage Reference Standards have 
available two outputs at either 5.8 volts dc +5% 
or 8.5 volts dc +5%. The units are packaged in 
miniature crystal cases which measure %” x 2%,” 
x %”", and are designed for insertion into 
miniature relay sockets. All semiconductors used 


Operates Directly From Thermocouple 


With the meter movement calibrated to match 
the thermocouple, the only electrical connections 
necessary for operation of the Temprint are the 
thermocouple and a 115-volt ac line. A rear-mounted 
knob simplifies adjustment for thermocouple re- 
sistance, eliminating the need to remove turns of 
resistor wire. 


Minimum temperature span covered by the new 
recorder is 0 to 500 degrees F. Maximum span is 
0 to 2500 degrees. Accuracy is + 2 per cent of full 
scale. Standard chart speed is 1 inch per hour, al- 
though other speeds are available. 


The recorder operates on the pyrometer-with- 
clamper bar principle. Every four seconds, the 


in the Series 260 units are pre-aged silicon and 
all resistors used in these units are wire-wound 
all welded construction. 

Series 260 Voltage Reference Standards operate 
into a load of 5,000 ohms or 10,000 ohms constant. 
PRICE: $80.00 to $90.00 
AVAILABILITY: 2 Weeks 
MFR: Viking Industries, Inc., 21343 Roscoe Bivd., 

Dept EP, Canoga Park, Calif. 

SALES MGR: C. McCallus, Di 7-8500; for nearest 
rep see eem p. 1714 (1960-61 Ed.) 
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pointer on the moving coil is clamped briefly. A 

marker on the pointer then prints the pressure- 

sensitive chart paper, without use of ink. Chart 

Paper is advanced by a synchronous motor drive. 
Dimensions of the recorder are 35%-inches wide, 

5%-inches high and 4%-inches deep. Weight with 

Paper roll is 3.5 pounds. 

PRICE: $160.00-$175.00; AVAILABILITY: 5-6 weeks 

MFR: Assembly Products, Inc., Dept EP, Chester- 
land, Ohio. 

SALES MGR: R. H. Pugsley, HA 3-3131; for nearest 
rep see eem p. 1528 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 840 
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EPOXY STRIPPER Sec. 3200 

Data Sheet on Isochemstrip 701-708 pro- 
vides information on fast acting stripping 
solvents which attack and disintegrate epoxy 
and polyester compounds. Containing no cor- 
rosive acids nor alkalies they can therefore 
be used to recover valuable electronic com- 
ponents. Will attack wire coatings and other 
plastics, since they are active solvents. Iso- 
chem Resins Co., 221 Oak St., Dept EP, Provi- 
dence 9, R. |. 
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MICROWAVE APPLICATION NOTES Sec. 3400 


Application Note No. 46 is a 100-page pub- 
lication presenting basic information on 
microwave measurements. In booklet form, 
entitled “introduction to Microwave Measure- 
ments” it is particularly useful to groups 
who must regularly introduce new technical 
personnel into the specialized field of micro- 
wave measurements. Fully illustrated, the 
booklet presents general background infor- 
mation, microwave transmission theory. In- 
cludes basic experiments, a glossary of 
microwave terms and data sheets on various 
microwave measuring equipment. Hewlett- 
Packard Co., 1501 Page Mill Road, Dept EP, 
Palo Alto, Calif. 

Check 195 Reader Service Card 


MICROWAVE ANECHOIC CHAMBER Sec. 3400 


This 32-page brochure describes the sim- 
plest box type anechoic chamber as well as 
the transverse baffle type, aperture type, and 
the latest longitudinal baffle type, with de- 
tails of construction together with illustra- 
tions of each type of chamber designed and 
built exclusively by the company to meet 
specific requirements of frequency range, 
working conditions, etc. Emerson & Cuming, 
Inc., Dept EP, Canton, Mass. 
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WAVEGUIDE PRESSURE WINDOWS Sec. 3400 

Bulletin WD-60 includes full electrical and 
mechanical specs, as well as complete di- 
mensions, for both solderable and flange 
mounted windows. Applications, features, and 
special production data for these waveguide 
Pressure windows are detailed. Microwave 
Development Laboratories, Inc., Dept EP, 
Wellesley, Mass. 
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IF/RF/MICROWAVE COMPONENTS Sec. 3400 

8-page catalog describes a line of modular 
IF amplifiers, automatic frequency controls 
for klystrons, microwave IF converters and 
high temperature transistorized power sup- 
plies. Bulletin also gives engine ring infor- 
mation on all models. Orion Electronic Corp., 
108 Columbus Ave., Dept EP, Tuckahoe, N. Y. 
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BATTERY OPERATED DC MOTOR Sec. 3500 

Specification Sheet F-10309 provides fea- 
tures, applications, design details and specifi- 
cations on a new 1” diameter d-c motor for 
use in battery powered equipment of com- 
mercial quality, such as dictating machines, 
tape recorders, phonographs, and marine navi- 
gational units. Barber-Colman Co., Dept EP, 
Rockford, Ill. 
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SERVOMOTOR CATALOG Sec. 3500 

24-page, 2-color catalog shows new models 
and up-dated specs on Size 8 and Size 11 
servomotors, including complete electrical 
and mechanical specs, outline drawings and 
Torque-Speed curves. The line includes as 
standard units: servomotors, velocity-damp 
servomotors, inertia-damp servomotors and 
servomotor-generators; with optional voltage 
requirements and mechanical characteristics. 
Helipot Div. Beckman Instruments, Inc., Dept 
EP, Fullerton, Calif. 

Check 200 Reader Service Card 
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wide-range 


REGATRON® 
POWER 
SUPPLIES 


-.- for 


laboratories with varied requirements 


Wide-range REGATRON Labo- 
ratory Power Supplies: available 
in 0-300, 600, or 1000 volts dc 
continuously variable, 0-500, 600, 
1000, or 1500 ma... load regula- 
tion to 0.01% or 0.05 V, negligi- 
ble ripple . . . also 6.3 V ac and 
regulated dc bias outputs. For all 
the reasons why leading labora- 
tories prefer REGATRONS send 
for Bulletin 422. 





® Registered U.S. Pat. Off. Patents issued and pending. 


MODEL 2198 


Model 219B (pictured above) 
Main output: 0 to 600 V dc, 0 to 
1000 ma. 
Load regulation: 0.01% or 0.05 V. 
Ripple: 0.0005 V. 
Also regulated 0-150 V dc bias 
supply and 6.3 V ac CT output, 
ten-turn control, calibrated dial 
with 3 volt vernier, modulation 
input. PRICE: $675 F. O. B. 
Eatontown, N. J. 





ELECTRONIC 





2 








MEASUREMENTS 


COMPANY, 
EATONTOWN - 


INCORPORATE O 
NEW JERSEY 








Telephone: Liberty 2-0300 





TWX: EAT 984 
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free send for the 


ALLIED 





we specialize in the supply of: 





© Semi ductors eC ctors 
e Relays © Capacitors 
© Transformers © Switches 
© Controls © Resistors 


© Special-Purpose Tubes 

© Test Equipment and Meters 

@ Knight-Kit® Instruments 

e Knight® Paging & P.A. Systems 
@ Electronic Parts for Every Need 


your dependable 
source for everything 


in electronic supply , 





> 1961 ELECTRONIC 
" SUPPLY CATALOG 


~ 572 PAGES - MOST COMPLETE 


BUY AT FACTORY PRICES 
FROM THE WORLD'S LARGEST STOCKS 


ALLIED RADIO 
100 N. Western Ave., Dept. 92- Al 
Chicago 80, Ili. 


HS) our 40th year 










ALLIED 


electronics 
FOR IND SiRY 


1967] 





ONE ORDER TO ALLIED 
FILLS THE WHOLE BILL 


Have the world’s largest stocks of 
electronic equipment at your com- 
mand. No need to deal with hun- 
dreds of separate factories—one or- 
der to us fills the whole bill. You get 
same day shipment. You buy at fac- 
tory prices. Write today for the FREE 
1961 ALLIED Catalog—your one- 
source electronic supply guide. 





send for 
FREE 


catalog 






































































New Products of the Month 





VARIABLE CALIBRATED ATTENUATOR [General Communication Co.] 
For L-Band; Attenuation Adjustable Over 100 DB Range are 2400 





It is now possible to obtain greater linearity over 
a wider band width in the L-Band range than was 
previously possible with the development of this 
manufacturer’s Model 1001 waveguide beyond cut- 
off type attenuator. The unit features excellent 
mode filtering at lower values of attenuation. 


its general specifications and characteristics 
are as follows: Linearity, +0.1 db per 30 db; At- 
tenuation, adjustable over a 100 db range; Inser- 
tion Loss, approximately 25 db; Power Dissipation, 
to 5 kw peak; Frequency Range, 925-1225 mc; At- 
tenuation Rate, 4 db per turn of drive shaft; Stand- 
ing Wave Ratio, 1.25 to maximum; Type BNC 
Connectors. 


eem File System Sec 





Stops are provided to prevent operation in the 
non-linear region. A load is not supplied, but this 
manufacturer’s Model 3001, 3051 or any other 
suitable termination rnay be employed. Other mod- 
els, with knobs, varying cable lengths, and other 
types of r-f connectors, are available. 

PRICE: $400.00-$500.00 (in smal! quantities) 
AVAILABILITY: 60-90 days 
MFR: General Communication Co., 677 Beacon St., 

Dept EP, Boston 15, Mass. 

SALES MGR: C. E. Roche, CO 7-6030; for nearest 
rep see eem p. 1592 (1960-61 Ed.) 


Check 116 Reader Service Card 1/61 





TURRET ATTENUATOR [Microlab] 





Usable To 10 KMC—4 Values Of Attenuation From Zero To 20 DB 


This manufacturer has just announced the 
availability of a new line of precision coaxial tur- 
ret attenuators for use up to 10,000 mc. Known as 
the AS series, they provide a high degree of ac- 
curacy and convenience with a compact and rugged 
design. The type of precision normally associated 
with much lower frequencies is thus made pos- 
sible at X band. 


Based on the Pull-Turn-Push principle, these 
units provide a choice of any six values of attenua- 
tion from zero to 20 db. Over the frequency range 
of 4 to 10 kmc they provide an accuracy of + 0.5 
db and a maximum VSWR of 1.4. They have an 
average power rating of 2 watts and a peak rating 


of 2kw. Provision is made for either panel or 
chassis mounting. 


The attenuators are available from stock in a 
wide variety of attenuation vaiues. They are nor- 
mally supplied with type N female connectors but 
types BNC, TNC, C, and HN are also available. 


PRICE: $280.00; AVAILABILITY: Stock 

MFR: Microlab, 570 W. Mount Pleasant Ave., Dept 
EP, Livingston, N. J. 

SALES MGR: R. C. Hess, WY 2-5700; for nearest 
rep see eem p. 1636 (1960-61 Ed.) 


OTHER PRODUCTS: See eem p. 1032. 
Check 117 Reader Service Card 1/61 





FERRITE CIRCULATORS [Micromega Corp.| 





C-Band T-Circulators And Stripline Y-Circulator 


A C-band T-circulator and a stripline Y-circula- 
tor, representative of a line of compact ferrite 
circulators designed by this manufacturer have 
been placed on the market. 

These circulators can be converted into micro- 
wave switches by replacing the permanent mag- 
nets with electromagnets. 

Typical of the line, specifications of the Model 
CM210 waveguide T-circulator include: Frequency 
Range, 6150 to 7550mc; Isolation, 20 db minimum; 
Insertion Loss, 0.20 db maximum; VSWR, 1.15 db 
maximum; Size 3” x 34%” x 3%”; Connectors, mate 
with UG/50/U. 

The similarly typical specifications of the Model 
SL250 stripline Y-circulator include: Frequency 





Range, 3300 to 3800 mc; Isolation, 22db minimum; 
Insertion loss, 0.30 maximum; VSWR, 1.20 maxi- 
mum; Size, 3%” dia by 1” height; Connectors, 
Type N. 

Delivery of these units in frequency ranges 
from L-band to Kn- band is 30 to 90 days depend- 
ing upon specifications. 

PRICE: CM-210: $250.00; SL-250: $325.00 

AVAILABILITY: 60 days 

MFR: Micromega Corp.; Dept EP, 4134 Del Rey 
Ave., Venice, Calif. 

SALES MGR: A. D. Berk, EX 1-7137 


Check 118 Reader Service Card 1/61 





WAVEGUIDE SWITCH/MODULATOR/ATTENUATOR [Somerset Radiation Laboratory, Inc.| 
For Monitoring Frequency And VSWR, Antenna Lobing And Switching 





Series SMA Switch-Modulator-Attenuator func- 
tions as a microwave r-f switch, amplitude modu- 
lator, square-wave chopper, remote-controlled at- 
tenuator, limiter, or frequency-marker injector. 
This rugged, temperature-insensitive, minimum in- 
section length, high switching rate semiconductor 
instrument is idea! in automatic microwave equip- 
ment for monitoring frequency and VSWR, antenna 
lobing and switching. 

Specifications include: Insertion Length, 1 inch; 
Switching Time, 10 nanoseconds; Frequency 
Range, 8.2 to 12.4 kilomegacycles; R-F Controlled 
Power, at least 100 milliwatts; Modulation Fre- 
quency, DC to over 100 mc; Modulation Power, 50 
milliwatts; Dynamic Attenuation Range, 14.0 at 


SIZE 8 CONTROL SYNCHROS [Vernitron Corp.) 





3500 
High Accuracy and Stability Over Wide Temperature Range 1 1 


These Control! and Torque Synchros, size-8 400 
cycles, are engineered and manufactured to MIL 
specifications MIL-S-20708A. They have a high 
accuracy and stability over the temperature range 
from —55°C to 125°C, and are available in two 
types of terminal blocks. 


Maximum electrical errors of +5, +7, and 
+ 10 minutes can be specified for all synchros 
with standard 11.8 voit input, as well as synchro 
transmitters with 115 volt input and 11.8 volt 
output. 

These synchro units include Models VCT8/12-4a 
and VCT8/12-4b Control Transformers, a Torque 
or Control Transmitter designated as VCX8/12-4a, 


10,000 rnc; Insertion Loss, 1.5 db at 10,000 mec 
(typical); Waveguide Connections, accepts stand- 
ard flange screws for mating with conventional 
UG-39/U flanges; Modulation Input, BNC recep- 


tacle; Continuous Reverse Working Voltage, 50 . 


volts; Recurrent Peak Anode Current, 150 ma; 
Average Anode Current, 50 ma; Surge Current, 500 
ma, one second maximum. Temperature Range, 
—50° to 85° Centigrade 


PRICE: $60.00-$72.00 . 


AVAILABILITY: Stock 

MFR: Somerset Radiation Laboratory, Inc., 192 
Central Ave., Dept EP, Stirling, N.J. 

SALES MGR: K. Schomaker, BE 8-0699 


Check 119 Reader Service Card 1/61 . 


eem File System Sec 


a Torque Receiver designated as VTR8/12-4a, and 

Model VCDX8/12-4a Controlled Differential Trans- 

mitter. All units are 1.240” in length and .750” 

outside diameter and weigh 45 grams. Friction at ; 

25°C is said to be a maximum of 3 gram centi- 

meters. 

PRICE: $50.00 

AVAILABILITY: 30 days 

MFR: Vernitron Corp., 123 Old Country Rd., Dept 
EP, Carle Place, L. |., N. Y. 

SALES MGR: J. Moonelis, PI 1-4130; for nearest 
rep see eem p. 1713 (1960-61 Ed.) 


Check 120 Reader Service Card 1/61 
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SPEMCO H&H 


COMPACT SWITCH 





® WIPING BLADE 
ACTION 


® LOW CONTACT 
RESISTANCE 





A new compact switch designed primarily for air- 
craft, missile, electronic and other applications 
demanding small size, maximum performance and 
dependability. The ‘‘Compact’’, featuring superior 
dry circuit characteristics, has exclusive snap 
action operating mechanism; the only mechanism 
in a switch of this type that provides self-wiping 
blades with contact on both sides. UL approved and 
rated at 1 Amp. 250 V, 3 Amp. 125 V AC-DC, the 
switch features silver plated contacts and terminals 
with sleeve, lever, and hardware furnished in at- 
tractive bright nickel finish. Circuits available: 
SPST, SPDT, DPST, and DPDT. Back connected ter- 
minals on bakelite base. 

Base Dimensions: 1,” length, *%,” width, ',” 
depth (including terminals). Sleeve dimensions: '54,” 
length, diameter '%, — 32 TP 

The following are the numbers for this switch. 


Base Dimensions List 

No. Desc. Sleeve L Ww. Price 
1205 SPST 134,” i 44," %.” 1.40 ea. 
1206 SPDT 3” =" %" %,” 1.65 ea. 
1207 DPST '%.” 1%,” %" '‘'.” 2.05 ea. 
1208 DPDT ‘'x,” hie 4" = %”" 2.35 ea. 


Sleeve Diameter—'%,” 


For our complete line of switches see the 1961 
edition of the Radio-Electronic Master pgs. 1247-49. 


co. 





SPECIALTIES MFG. 
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ADELPHI HAS MIL-SPEC 
CONTROL KNOBS IN STOCK 
FOR OFF THE SHELF DELIVERY 
AT FACTORY PRICES 


Round in 
Skirted 4 
i 


Round | 
Crank =] 





COMPLETE VARIANCE 

















— fF Select from six types in six sizes 
Skirted ii 8 —rounds, dial skirted rounds, 
Pointer % plain and skirted pointers, and 


crank-type knobs. MIRROR OR 
MATTE FINISH available on all 
knobs . . . black only. TWO HAR- 
DENED SET SCREWS furnished 
with each knob. RIBBED CON- 
STRUCTION for added strength in 
large diameter knobs. 

MEETS MS-91528 SPECIFICA- 
TIONS for use in military 
applications. 

STANDARD 1/4” available — 1/8” 
special order. 





Round 
Diai 
Skirt 


— 
Pointer im 























PI 7-5195 


me LL ECTROMMS 


142 MINEOLA BLVD., MINEOLA, L.I., N.Y. 


“FAST SERVICE IS ADELPHI'S 
MOST IMPORTANT COMMODITY"’ 
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(Continued from p. 33) 


COMPUTING RESOLVERS Sec. 3500 


Specification sheet provides data on char- 
acteristics of 0.05% accuracy computing re- 
solvers with non-bifilar compensating winding 
capable of withstanding 500 VDC between 
stator and compensator for 1000 hours, and 
equal accuracy units with bifilar compensat- 
ing windings. Vernitron Corp., 123 Old Coun- 





try Road, Dept EP, Carle Place, L. |., N. Y. 
Check 201 Reader Service Card 
COMPUTER RESOLVER PRIMER Sec. 3500 


16-page, illustrated monograph describes 
the characteristics of computing resolvers. 
Such definitive properties as function error 
and axis error are exolained and the tech- 
niques of measurement are set forth in great 
detail. Although computing resolvers may be 
applied in numerous ways, these basic tests 
will yield enough data for both system calcu- 
lation and competitive evaluation. Theta In- 
strument Corp., 520 Victor St., Dept EP, Sad- 
die Brook, N. J. 

Check 202 Reader Service Card 





PLACARD INDICATOR ASSEMBLY Sec. 3900 

Catalog #120 describes a newly developed 
“Multi-Message” placard indicator assembly 
for special panel design applications. Meas- 
uring only 4%” x 1,”, this single compact 
unit takes less space and does away with 
groupings of several smalier indicator lights. 
Other placard indicator lights are also de- 
tailed. Control! Switch Division, 1420 Deimar 
Drive, Dept EP, Folcroft, Pa. 

Check 203 Reader Service Card 





MINIATURE DISPLAY LIGHTS Sec. 3900 

Specification Sheet on miniature replace- 
able display lights using standard, replace- 
able from the front, indicator lamps. They 
have been designed for computers, data proc- 
essors, control systems, instruments and 
airborne equipment. Transistor Electronics 
Corp., 3357 Republic Ave., Dept EP, Minne- 
apolis, Minn. 

Check 204 Reader Service Card 





POWER PACKAGE BULLETIN Sec. 4000 

Two-page product information bulletin 
(Series 701) describes a line of high-voltage 
Power supplies with output voltages from 40 
voits to 40,000 voits. Details use of ‘“‘Ampli- 
Film” high voltage dielectric, to insure tight 
regulation and low ripple voltage. AMP Inc., 
Dept EP, Harrisburg, Pa. 

Check 205 Reader Service Card 





TRANSFORMER-RECTIFIERS Sec. 4000 

4-page Engineering Data Bulletin provides 
data on four standard models of transformer 
rectifiers, reliable sources of high current 
d-c power for use in missile, aircraft and 
ground-support systems where an ac-dc con- 
version is required. Mechanical and electrical 
specifications are shown as well as informa- 
tion on modifications available for special 
purposes. Magnetic Research Corp., 3160 
West E! Segundo Bivd., Dept EP, Hawthorne, 
Calif. 

Check 206 Reader Service Card 





PROGRAMMABLE DC POWER SUPPLIES Sec. 4000 

Specification sheet 5000 gives information 
on a new series of semiconductor d-c power 
supplies offering regulation of 0.1% or 10 
millivolts, with virtually negligible ripple. All 
models are remotely programmable and fea- 
ture continuously variable current limiting 
in their compact 3%” high, 9%” wide size. 
Electronic Measurements Co., Inc., Dept EP, 
Eatontown, N. J. 

Check 7 Reader Service Card 
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CURRENT GOVERNOR 


Model CS-111 


« Constant Current 


© Precision Current Source 
© Transistor and Diode Tester 


igh Accuracy 
» Hig > Excellent lent Stabi m. grammed 


For testing and measurement of 
transistors, diodes, clutches, solenoids, 
meters, other current sensitive devices. 


© Current Range is 10ua to 500 ma 
with 5 decade selectors. 

© Regulation and stability 0.05% 

®@ Accuracy 1% 


In use by leading companies for 
transistor avalanche test, diode 
PIV test, clutch testing, calibration. 


Literature describing this and other 
constant current sources from 0.1pa to 
30 amp. may be obtained from 


NORTH HILLS 
n > ELECTRONICS, INCORPORATED 


GLEN COVE. L.!.. N. Y.|ORiole 1-S700 
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ALL Dicits 
CAN BE 





Pa IGITAL 
ANY ANGLE READOUT | 


featuring 
ONE-PLANE PRESENTATION ~d 
Series 10000 





















Over 1000 
firms throughout 
the world in just a 
few years prove 
unprecedented 
acceptance of 
IEE digital 
readouts. 


PRICE 
COMPLETE 


18" 
ome seoees 


Binary-To-Decimal 


WRITE TODAY FOR 
Decoders Available. compLete SPECIFICATIONS 


Representatives in principal cities 
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PANEL 


LIGHTS 





PORTABLE SURVEY METER [Victoreen Instrument Co.]| 
Measures Extremely Low Level Or “‘Soft’” Radiation 


Capable of detecting extremely low levels of 
radiation, this portable survey meter has been 
designed for use around radar and microwave in- 
stallations and X-ray laboratories. 


The Model 440 will detect and measure radia- 
tion of less than 1 milliroentgen an hour by pick- 
ing up currents generated as the radiation enters 
an air ionization chamber through a very thin 
“mylar window.” It covers an energy range of 6.5 
kev to 1.2 mev and its read-out dial can be set for 
one of five sensitivity ranges which encompass 
from zero to 30 milliroentgens per hour. 


Radiation Detected, beta and gamma; Ranges, 
0-3, 0-10, 0-30, 0-100 and 0-300 mr/hr; Gamma En- 


TRANSISTORIZED PHOTOELECTRIC CONTROLLER [Syracuse Electronics Corp.) 
Sensing Range From Portions Of An Inch To Eight Feet 


A unique approach to the design of photo- 
electric controls has been achieved in this sys- 
tem, the PE-601 which consists of a transistor 
amplifier and a power supply packaged in a piug- 
in unit measuring 2” x 2” x 14%”. The light source 
and the cell are contained in 2” x 1%” x %” alu- 
minum housings. 

The system operates from 115 vac, 50/60 cps, 
with power consumption of less than 3 watts total. 

An integral sensitivity adjustment provides for 
a wide range of applications—from detecting glass 
diodes to the detection of transiucent sheets of 


[Elotec Corp. 
Rebulbed From Front Panel 


This new line of Panel Lights features snap-on 
lenses which permit rebulbing from the front of 
the panel and lenses that can be rotated to align 
their markings. Design simplicity lowers the cost 
of production thus enabling the sale of the units 
at 25% less than comparable lights, the manufac- 
turer says. 

Installation of an assembly can be made either 
in the panel or behind it, due to the type of clips 
used. Lights can be used without lenses if desired, 
as, for example, behind panei installations not re- 
quiring lenses. 

Dimensions of the lens are .510” long x .570” in 
diameter while the lens base is .600” in diameter 
by .125” thick. Colors offered are: cléar white, 








ergy Dependence, +15% from 6.5 kev to 1.2 mev; 
Accuracy +10%; Detector, air ionization chamber 
with 3%” diameter mylar (1 mg/cm*) end window, 
\,” thick bakelite wall with end cap protecting my- 
lar window when not in use; Battery Component, 
four “D” flashlight cells; Battery Life, approxi- 
mately 100 hours at 4 hours a day. 


PRICE: $595.00 AVAILABILITY: 60-90 days 

MFR: Victoreen instrument Co., 5806 Hough Ave., 
Dept. EP, Cleveland, Ohio 

SALES MGR: W. A. McCarthy, EN 1-6200; for near- 
est rep see eem p. 1714 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 1295, 1458. 


Check 121 Reader Service Card 1/61 
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paper and linen. The counting rate is up to 2000 
counts per r te. The tput relay is 2PDT, 5 
amps contact rating. The unit can be light oper- 
ated or dark operated. Basic features are compact- 
ness, hermetic sealing, simple focusing adjust- 
ment, shockproof mounted cells and light source, 
and long life lamp—60,000 hours minimum. 
PRICE: $58.50 
AVAILABILITY: Stock to 4 weeks 
MFR: Syracuse Electronics Corp., P.O. Box 566, 
Dept EP, Syracuse 1, N.Y. 
Check 122 Reader Service Card 


eem File System Sec. 
Cy 3900 


transiucent white, red, blue, amber and green—the 

last four are supplied in both transiucent and 

clear. Markings are available from the factory. 
The bulb is a G-3% type GE two-pin unit which 

costs less to replace than a bayonet or screw- 

base type. Lens material is high-temperature buty- 

rate. Terminals are beryllium copper, cad plated 

or gold fiashed. 

PRICE: $0.40 each (1-10) 

AVAILABILITY: From stock 

MFR: Elotec Corp., 1424 N. Lidcombe, Dept EP, EI 
Monte, Calif. 

SALES MGR: E. F. Pierce, Gi 3-6121 


Check 123 Reader Service Card 
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PANEL INDICATOR LIGHT [The Sloan Co., Color-Lite Div. 


Life Of 100,000 Hours At 5 Volts, 60,000 Hours At 6.3 Volts 


This new Panel indicator Light, Model 106S is 
an ultra-miniature, 2-terminal fixed assembly. 
Mounting in a , inch diameter hole the light may 
be installed either from the front or rear of panel. 

Utilizing the Tl series incandescent bulbs the 
Mode! 106S color-lites offers a life of 100,000 hours 
at 5 volts and 60,000 hours at 6.3 volts. These 
panel indicator lights are available with MS or 
commercial bulbs and with lenses of red, white, 
biue, green or amber. 

All materials and processes used in the manu- 
facture of these new panel indicator lights meet 
or exceed applicable MIL Specs. Standard hard- 


ware consists of ring nut, lockwasher and hex nut. 
The following lamps can be used with the unit; 
CM8-680, CM8-683, CM-682 and CM8-685 all avail- 
able from Chicago Miniature Lampworks, as well 
as lamp nos. 103032-1, 103032-2, 103030-1 and 
103031-2 available from The Sloan Company. 
PRICE: $1.93 to $5.24 depending on requirements 
AVAILABILITY: From stock to 2 weeks 
MFR: The Sloan Co., Color-Lite Div., 7704 San 
Fernando Rd., Dept EP, Sun Valley, Calif. 
SALES MGR: Paul N. Zaranis, TR 7-1123 
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MINIATURE CARTRIDGE LIGHTS [Transistor Electronics Corp.] 


For Commercial Data Processing, Industrial Control Systems 


Offering designers a variety of mounting meth- 
ods at low cost, these new Miniature Cartridge 
Lites are extremely small indicators for commer- 
cial data processing and industrial control system 
applications. The MCL Series lights are produced 
in six models to offer these options: neon or in- 
candescent lamps, pin or wire lead terminals and 
square or round lenses in eight colors (red, amber, 
yellow, green—unusable w/neon, blue—unusable 
w/neon, clear, milky white and white opague—un- 
usable w/neon). 

Lights with pin terminals plug into this firms 
front or back mounted MCH Series sockets, or into 
their SLA Strip Lite Assembly which permits sim- 
ple mounting of banks of lights on % inch centers. 


Units of both the wire lead and pin terminal types 
can be panel mounted with spring clips or secured 
to orinted circuit boards with metal clips. 


Operating voltages of MCL Series incandescent 
lamp models are 2.7 to 28.0 volts; neon lamp 
models operate at 90 and 135 vdc, 65 and 95 vac. 
PRICE: $0.12-$1.45 (depends on type, life, qty) 
AVAILABILITY: From stock 
MFR: Transistor Electronics Corp., 3357 Republic 

Ave., Dept EP, Minneapolis 26, Minn. 

SALES MGR: G. |. Williams, WE 9-6754; for nearest 
rep see eem p. 1705 (1960-61 Ed.) 
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Correction Notice: Re Lumen’s Alarm System, p. 40 December issue, switch “o: 


n’’ current is 15 microamps dc instead of 15 amps. 








CALENDAR OF 
ENGINEERING MEETINGS 


Meetings of more than routine in- 
terest to electronics personnel are 
listed below. (E) following title indi- 
cates meeting includes exhibits. 


January 16-17, 1961 


Symposium on Space Instrumentation ; ‘ 
Washington, D.C. (IRE-PGSET) Custom Melting, Complete Redrawing, 
Strand and Vacuum Annealing Services 
for fine wire processing to customers’ 
January 17-19, 1961 specifications. 
ISA Winter Instrument-Automation 
Conference (E) 
Sea | WRITE for valuable 
. ; sot brochure contain- 
NI ing fine wire com- 
January 23-25, 1961 _ positions, perti- 
29th Annual Meeting Institute of nent properties 
Aeronautical Sciences : and applications. 
Hotel Astor, New York, N.Y. 


January 23-26, 1961 
Annual Meeting, American Meteoro- 
logical Society 


Barbizon-Plaza Hotel, New York, N.Y. METALS, 


(IAS) inc. 


January 25, 1961 
Electronics in Medical Instrumenta- 
tion 


GE Auditorium, 570 Lexington Ave., Y. Vode ti 7-y a — SPARK EROSION 


New York, N. Y 


EPC ED to increaipty FINE SPECIFICATIONS 


January 29-February 3, 1961 Does machining Molybdenum, Beryllium, 
Winter General Meeting, American Tungsten Carbide create a Problem for 
Institute Electrical Engineers you? Spark ecamen, We new machinint 


" relaiaved] ol(-meo)melaicollemi-1e-1-1411l6 smt-m eal -m-lelle) 
Hotel Statler, New York, N.Y. ; tion. AGIETRON, a pioneer and leader 


Check 49 Reader Service Card 





i 10dern spark erosion, has the m 
— ne for it. Dies, fine and « 
February 1-3, 1961 a Tr me a > grids, delicate tools 
2nd Winter Convention Military Elec- "4 Ea arts, which heret fore 
tronics E machined, « mann. on ; é 
Biltmore Hotel, Los Angeles, Calif. a; on the AGIET wit 
(PGMIL-IRE) t-.s Xe] 88-10), MCMeT ETE 
. iF - 5 KW to 12 KW 
j = ‘Buil ne 'silelel Seam el aiatellel[: 
February 1-4, 1961 i} 


Annual Meeting, American Physical i 
Society 3 2”: t 
Hotel New Yorker, New York, N.Y. 
ELECTRONIC TUBE GRID 


Mate a 


February 9-11, 1961 ee shad, Grid: 3 50": b 


Winter Meeting, National Society Pro- ee fi | ‘ COMPOUND MICA DIE 
fessional Engineers , hat mesten Carbide 


Fort Des Moines, Des Moines, lowa 


hape & 5 


February 15-17, 1961 
International Solid State Circuits 


* . 
tg & Sheraton Hotel, | | r S Cc h an rs | n n 


Philadelphia, Pa., (PGCT, AIEE, Univ. 
of Penn.) PRODUCTION MACHINES FOR ACCURATE PARTS 


(Continued on p. 41) 
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TRANSISTORIZED POWER SUPPLY [Del Electronics Corp.] 


7 


Regulated DC at High Current 


This Power Supply, Model SCRT, has the ad- 
vantages of a firing angle contro! for minimum 
dissipation and a transistor control for fast tran- 
sient response and ripple reduction. Silicon con- 
trolled rectifiers provide the basic regulation for 
line and load while transistors provide the tran- 
sient suppression and dynamic filtering. 


Dynamic response is less than 200mv transient 
spike for 100 microseconds for a + 1 amp step 
change in load current and less than + 1v tran- 
sient spike from 7.5A to OA with ripple less than 
3mv rms. 


Other features include: internal and remote sens- 
ing, floating output, front and back output ter- 
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minalis, and totally enclosed chassis. 

Other models at higher and lower voltages and 
tighter regulation specifications are available. Also 
available are units employing only silicon con- 
trolled rectifiers for regulating elements. 

PRICE: $690.00 
AVAILABILITY: From stock 
MFR: Del Electronics Corp., 521 Homestead Ave., 

Dept EP, Mount Vernon, N. Y. 

SALES MGR: R. Kaufman, OW 9-2000; for nearest 
rep see eem p. 1564 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1121 


Check 126 Reader Service Card 1/61 








HIGH VOLTAGE POWER SUPPLY [Hamner Electronics Co., Inc.] 
3500 V at 25 MA; Load and Line Regulation of 0.005% 


This unit, the N-4035 High Voltage Power Sup- 
ply, has been designed to provide power to a num- 
ber of photomultipliers, simultaneously. With either 
a positive or negative output, the unit is said to 
have unusually low ripple and noise, with the 
ripple less than 5 mv rms. 


Rack-mounted, with a panel height of 5%”, wire- 
wound resistors, silicon rectifiers and other qual- 
ity components are used throughout. Top and bot- 
tom screens are supplied with the N-4035, which 
when removed, turn off the power by means of 


Adjustment of the output over its full range of 
750v to 3550v is accomplished by a coarse control 
plus a three turn fine control attenuator. With 
resettability of 1 volt, the outputs, either positive 
or negative, are taken from two AG-560/U con- 
nectors on the rear panel. 
PRICE: $650.00 
AVAILABILITY: 4 to 6 weeks 
MFR: Hamner Electronics Co., 

Dept EP, Princeton, N. J. 
SALES MGR: G. A. Mauchel, PE 7-1320; for nearest 

rep see eem p. 1602 (1960-61 Ed.) 


Inc., P.O. Box 531, 








safety interlocks. Power requirements are 115v, 
60 cps, 200 watts. Check 127 Reader Service Card 1/61 
GENERAL PURPOSE POWER CONVERTER [The Hoover Co., Electronics Div.] 
Supplies 12 Volts DC From 6 Volt Battery 
Primarily intended to operate 12v electronic regular on-off switch. 
equipment in vehicles with 6v electrical systems, Measuring 5%” x 8” and 4” deep, the unit 


this unit can serve equally well as an emergency 
standby power supply, or it can function with a 
variety of loads. 


Higher efficiency is said to be obtained by the 
design which supplies the d-c output without the 
use of rectifiers. Two outputs are available from 
the converter—one filtered, and one unfiltered. 
Output currents are from 2 to 25 amperes, with a 
ferrite choke in the output for supplying transistor- 
ized receivers with low noise level power. 


A relay which turns the unit on and off permits 
use of existing ignition interlocks as well as the 


weighs 6 pounds. All components are mounted on 

an aluminum chassis which can be completely re- 

moved from the enclosure without disturbing the 

vehicle mounting. 

PRICE: $100.00 (in quantities of 100) 

AVAILABILITY: 60 to 90 days 

MFR: The Hoover Company, Electronics Div., 110 
West Timonium Rd., Dept EP, Timonium, Md. 

SALES MGR: J. B. Miller, CL 2-4000; for nearest 
rep see eem p. 1608 (1960-61 Ed.) 


Check 128 Reader Service Card 1/61 











DUAL LABORATORY POWER SUPPLY [Stéraza Industries, Electronics 


Two Power Sources In Unusually Small Case 

Model PS-204A has two meters provided for voit- 
age setting or continuous monitoring of the two 
output currents simultaneously. The output volt- 
ages are continuously adjustable from 5 to 30 
volts at 0 to 100 ma, with load regulation of 0.2% 
or 20 millivolts. Line regulation is better than 
0.2% for line variations from 105 to 125 volts and 
ripple is less than 1 mv rms. 


A current-limiting feature is incorporated for 
protection of external as well as internal circuitry. 
The output may be shorted indefinitely without 
damage to the unit. Output impedance is less than 
0.1 ohm at dc. 


CONTINUOUS | DIAL FEED WELDER [Raytheon C Co. iaaanat’ Aen & , Sys. L Div.)) 
Assembles & Welds 300 Sub-Miniature Components Per Minute 


Mounted on a heavy-duty frame with the sta- 
tions is a continuous dial feed table, welding head, 
and transformers. The Continuous Dial Feed Weider 
includes load stations to feed microscopic parts 
in its production or transistors, diodes, resistors 
and other components. 

The motor-driven table carries two adapter plates 
containing the electrodes. The plates are accurate- 
ly aligned, one above the other, to provide perfect 
matching of paired or opposite electrodes. Com- 
ponent parts are fed and positioned automatically 
from a vibratory hopper onto the lower electrodes. 


Suitable controls are furnished for either push- 


Div.) 


Designed for most low current laboratory needs 
this Dual Laboratory Power Supply is 5” x 7” x 
4%”, and weighs less than six pounds. Packaged in 
a grey-green color combination, the isolated, in- 
dependently adjustable outputs may be used sep 
arately, in parallel, or connected in series. 
PRICE: $235.00 
AVAILABILITY: 30 days 
MFR: Straza Industries, Electronics Div., Dept EP, 

790 Greenfield Dr., El Cajon, Calif. 

SALES MGR: J. Alan, HI 2-3451 


Check 129 Reader Service Card 1/61 
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button contro! or continuous feed cycle. Safety 

interlocks with signal light protect the equipment 

and operator. The welder operates on 115 or 120 

volts and measures 48” by 36” by 48”, plus the 

power supply console. 

PRICE: $10,000.00 

AVAILABILITY: 6 to 8 weeks 

MFR: Raytheon Co., Commercial Apparatus & Sy& 
tems Div., 1415 Providence Tpke., Dept EP, Nor 
wood, Mass. 

SALES MGR: F. H. O’Kelley, Jr., NO 7-6700 


Check 130 Reader Service Card 1/61 
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STANDARD 
Hi POT 
TESTERS 


Portable Series $ (DC), P (AC) 


® Low cost. 
® Automatically limited maximum short 
circuit current (self-protecting). 


® Direct indication of leakage current on 
large meter. 
® Direct reading KV meter, connected di- 


rectly across high voltage output for 
maximum accuracy. 


® Extremely simple controls for use by in- 
experienced personnel. 

® Continuously variable output voltage. 

® Selenium rectifiers are used for rugged- 
ness (on DC units). 


Shorting Solenoid Optionally Available on DC Units 


Model No. 


$ 2DC 
$ 5DC 
$10 DC 
$20 DC 
$30 DC 


Output Voltage, KV Price 


0- 2 KV DC $220. 
0- 5KV DC 230. 
0-10 KV DC 295. 
0-20 KV DC 400. 
0-30 KV DC 490. 


P 2AC 
P 5AC 
P10 AC 
P15 AC 
P20 AC 


0- 2 KV RMS $200. 
0- 5KV RMS 250. 
0-10 KV RMS 290. 
0-15 KV RMS 330. 
0-20 KV RMS 420. 


See general catalog for other Test Sets. 


PESCHEL ELECTRONICS, INC. 
R.F.D. #1, Patterson, N. Y. 
and Phone Patterson, N. Y. (TRinity 8-3251) 
Check §1 Reader Service Card 


TECHNICAL 
LITERATURE 


(Continued from p. 35) 
INVERTRON BROCHURE Sec. 4000 


This new brochure describes various models 
of the Invertron, an electronic source of a-c 
power with rigidly defined characteristics; 
from a nominally fixed frequency input, the 
Invertron provides a variable frequency out- 
put from the subsonic to the ultrasonic with 
output frequency stabilized to better than 
one part in a hundred million. Behiman En- 
gineering, 2911 Winona Ave., Dept EP, Bur- 
bank, Calif. 

Check 208 Reader Service Card 


NUMERICAL CONTROL Sec. 4100 

4-page Bulletin GEA-7209 describes new 
transistorized machine tool control capable 
of performing positioning and/or contouring 
from standard punched-paper program. Both 
point-to-point positioning and continuous-path 
control functions of the new equipment are 
described. Summarizes computerless con- 
touring, use of solid-state plug-in printed cir- 
cuit modules in high-speed logic circuitry, 
control power requirements, and physical 
dimension. General Electric Co., Dept EP, 
Schenectady 5, N. Y. 

Check 209 Reader Service Card 


DIGITAL RECORDING SYSTEMS Sec. 4300 

Applications for digital tape recording tech- 
niques are outlined in this 20-page brochure. 
Among applications described are communi- 
cations, filing, media conversion, acquisition 
and reduction and high and low speed sam- 
pling. Functional and block diagrams included. 
Minneapolis-Honeywell, industrial Systems 
Div., 10721 Hanna St., Dept EP, Beltsville, Md. 

Check 210 Reader Service Card 
(Continued on p. 45) 


DEVIATION MEASURED 


10cps to 125kc 


New FM Deviation Meter has carrier frequency range 4— 
1024Mc; crystal controlled LO enables measurement down 
to 10cps deviation. Used with a ‘scope, it measures peak 
deviation of complex wave-forms. Very easy to operate, 
Model 791D speeds deviation measurements 


Carrier Freq. Range: 4—1024Mc, xtal locked 


Mod. Freq. Range 


25cps to 35k« 
Deviation Ranges 0-5 l 
3 


7 F 
aa 72 ke 


Xtal standardized 


Less than 
tubes 6AK5, 6C4,0B2, 5651 
6CD6G, 5Z4G, 5647, 6ASE 


Check 52 Reader Service Card 
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BRUNO- 
NEW YORK 


“OF Pete ormeer.:. 
immediate delivery of the most 
comprehensive stock of 
industrial electronic products 


P. R. MALLORY 
SWITCHES 
CAPACITORS 


VOLTAGE 
REFERENCE SOURCE 


SIMPSON 
PANEL METERS 
TEST EQUIPMENT 


414" FRONT ADJUSTABLE 
STOCK METER RELAYS 


BRUNO-NEW YORK INC. 


“. INDUSTRIAL DISTRIBUTOR 


BRUNO BUILDING 
460 WEST 34TH ST. 
NEW YORK 1,N.Y. 
LONGACRE 4-8550 


Check 53 Reader Service Card 
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MINIATURE ZENER REFERENCE 





THERMAL OPEN TYPE RELAY 


MINIATURE INSTRUMENTATION RECORDER [Pacific Electro Magnetics Co.) 
For Use Where Reliability & Portability Are Major Factors 


Designed for precise acquisition of data under 
environmental field or mobile conditions where 
low power, weight, reilability and portability are 
major considerations, this new Miniature Instru- 
mentation Recorder, measures only 5” x 7” x 10”. 

The Model PMR-500 will handie data from dc 
to 100 kc at 30 ips (upper frequency proportionally 
less at lower tape speeds) using AM and FM tech- 
niques. Any combination of record or reproduce 
totalling 7 channels can be handled with %-inch 
tape on precision 5” reels. These reels accommo- 
date 900 feet of 1-mil tape, allowing six minutes 
of recording at 30 ips and up to 96 minutes at 
1% ips. Tapes can also be reproduced on any 
standard laboratory-type recorder. 


Designated the 1N429, this hermetically sealed 
Miniature Zener Reference Element for military 
and civilian land, sea and airborne power supplies, 
will provide voltage stability of +1% or better 
over the temperature range from —55°C to 100°C. 

The unit has a tow 6.2 volt operating voltage 
(in contrast to the high starting level or gas tube 
reguators), making it highly suitable for precision 
instrumentation, computer and other data process- 
ing equipment where precise low voltage regula- 
tion is required. In addition, any number of 1N429 
diodes may be used in series to obtain higher voit- 
age reference levels. 

This miniature silicon zener voltage reference 
element is rated at 200 milliwatts power dissipa- 


[Clairtron Mfg. Co. } 
Inexpensive Relay For Electronic Equipment 


The Mode! BR-101, a new surgistor Thermal Open 
Type Relay is adaptable to many projects where 
an inexpensive single pole single throw or a 
single pole double throw relay is needed to re- 
place larger and expensive magnetic type relays. 


The actuating coil, being a resistive type ele- 
ment, can replace a resistor in any circuit and the 
contacts of the device can be set to break the 
circuit when a surge in current exists. The circuit 
will remain open as long as the trouble continues, 
but will return to norma! automatically when the 
fault is corrected. Contact closure is of the siow 
make or break type and is suited to uses requiring 
@ slight delay. 


ELEMENT [International Rectifier Corp. | 
Provides 1% Stability From —55° To 100°C 
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This completely solid state, modularized re- 
corder has wow and flutter of 0.2% rms dc to 300 
cps; frequency response of 300 cps to 100 ke 
+3db, direct; dc to 10kc FM; power 22-30 volts de, 
20 watts maximum; 115 volts 60 cycle; and end of 
reel sensing. 

The maker's direct and FM record or direct and 
FM reproduce equipment can be interchangeably 
plugged into any of the 7 channels. 

PRICE: $2500.00 to $8000.00 (depends on model) 
AVAILABILITY: 60 days 
MFR: Pacific Electro Magnetics Co., 942 Commer. 
cial St., Dept EP, Palo Alto, Calif. 
SALES MGR: A. L. Klein, DA 1-1177 
Check 131 Reader Service Card 1/61 
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tion at 25°C and has a maximum dynamic imped- 
ance of 20 ohms at 7.5 ma, with a power derating 
factor of 1 milliwatt/°C. 

These hermetically sealed units measure 0.330 
inches x 0.230 inches (dia.) maximum and feature 
an all weldec¢ case for optimum resistance to hu- 
midity, corrosion and temperature extremes. 


PRICE: $7.20 each (1 to 99) 

AVAILABILITY: From stock 

MFR: International Rectifier Corp., 1521 E. Grand 
Ave., Dept EP, El Segundo, Calif. 

SALES OFFICES: See eem p. 1615 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 1222 


Check 132 Reader Service Card 1/61 
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Contact rating is 3 amps resistive 115 vac with 

a@ minimum of 100,000 operations. Units operate 

on a-c or d-c voltage and power drain is only 2 

watts with 1 watt available. Voltages available are 

2 to 115 volts ac or dc. 

PRICE: For SPST Type, 1-9 $1.25, 10-24 $0.99, 
25-99 $0.86, 100-499 $0.75, 500-999 $0.70. 1000 
& over $0.65 these prices pertain to normally 
closed versions. Add $0.20 for SPDT Models 

AVAILABILITY: 3 to 4 weeks 

MFR: Clairtron Mfg. Co., Box 171, Dept EP, Orange, 
N. J. 

SALES MGR: Pat Caputo, OR 6-4115 


Check 133 Reader Service Card 1/61 








































TUBULAR RELAY [Wheelock Signals Inc.| 





Adaptable To Wireless Remote Control Systems 

Improved reliability and reduction of system 
costs in remote contro! applications is provided 
by this new Self-Holding Resonant Reed Relay. 
While the relay is particularly adaptable to wire- 
less remote contro! of television receivers and hi-fi 
record players, it also is for use in a variety of 
both wired and wireless remote control systems in 
many fields. 

The initial mode! of the relay is equipped with 
four reeds responsive to frequencies of 75, 95, 115 
and 135 cycles per second. The device can be 
made available for narrow or broad response band- 
width and reeds can be provided for any frequency 
between 50 and 400 cycles, allowing for adequate 
separation between reed frequencies. Response 


SELF-HOLDING RESONANT REED RELAY [ Mallory Electromagnetic Co. (Div. P. R. Mallory) | 


in Many Fields 

time is 500 msec max. and relay rejects transients 

up to 25 msec duration. The contacts are rated at 

2 amperes 115 vac into a 60 cycle resistive load 

with a minimum expected life or 100,000 cycles 

of operation. The unit has been tested after stor 

age at —40°C and operated at 85°C without ad 

verse effect. 

PRICE: Depends on requirements 

AVAILABILITY: 4 to 6 weeks 

MFR: Mallory Electromagnetic Co., Div. of P. R. 
Mallory & Co., inc., Dept EP, Du Quoin, Ill. 

SALES MGR: K. M. Schafer, Li 2-2154 


Check 134 Reader Service Card 1/61 





Designed For High Shock & Vibration Resistance 


Predominant feature of the new Tubular Relay 
Series 123 is immunity to high vibration and 
shock. Additiona! features of the unit are its ex- 
ceptiona! switching capacity and contact life; low 
coil power; smal! size, handy shape and simplified 
mounting 

The relay has been approved for and is used in 
missiles, maker says. its unique construction 
lends itself to in-line chassis mounting for printed 
circuits or conventional clamping or encapsula- 
tion where high shock and vibration are en- 
countered 

Some specifications of the unit are: size, 1%” 
long x '%," diameter; contact arrangement, 1 Form 
A, 1 Form B or 1 Form C; contact rating, 2 amps 


at 115 vac or 24 vdc for 30,000 operations, 1 amp 
at 115 vac or 24 vde for 1,500,000 operations, 3 
mils at 115 vac or 24 vdc for 50 million operations; 
coil power, (at 20°C) 350 milliwatts (can be © 
duced for special application); vibration (energized 
or de-energized, 10G to 2,000 cps; shock, 30G d& 
energized, 100G energized. 

PRICE: $8.00 to $15.00 

AVAILABILITY: 90 days (some from stock) 
MFR: Wheelock Signals Inc., Dept EP, Long Branch, 


SALES MGR: H. J. Sundermeyer, CA 2-6880; fo 
nearest rep see eem p. 1721 (1960-61 Ed.) 


Check 135 Reader Service Card 1/6l 
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CALENDAR OF 
ENGINEERING MEETINGS 


(Continued from p. 37) 


March 9-10, 1961 
Symposium on Eng. Aspects of Mag- 
netohydrodynamics 


Univ. of Penn., Philadelphia 4, Pa. 
(PGNS, AIEE, LAS) 


March 13-15, 1961 


Flight Testing Conference 
Biltmore Hotel, Los Angeles, Calif. 
RS) 


March 15-17, 1961 


Spring Conference 
Statler Hotel, Washington, D.C. (EIA) 


March 20-23, 1961 


IRE International Convention (E) 


Coliseum & Waldorf Astoria Hotel, 
New York, N.Y. 


April 4-6, 1961 
11th Annual International PIB Sym- 
posium 
Subject: “Electromagnetics & Fluid 


Dynamics of Gaseous Plasma”, New 
York, N.Y. 


April 5-7, 1961 


ASTM Symposium 


Subject: “Materials & Electron De- 
vice Processing”, Benjamin Franklin 
Hotel, Philadelphia, Pa. (ASTM Com- 
mittee F-1) 


April 18-19, 1961 


Inter-Industry Conference 


Subject: “Organic Semiconductors”, 
Morrison Hotel, Chicago, III. 


April 19-21, 1961 


SWIRECO (S. W. IRE Conference & 
Elec. Show), (E) 


Dallas, Texas (Region 6) 


April 26-28, 1961 


7th Region Technical Conference & 
Trade Show (E) 


Westward Ho Hotel, Phoenix, Arizona 
(IRE) 


April 30-May 4, 1961 


Spring Meeting, Electrochemical 
Society 


Claypool Hotel, Indianapolis, Ind. 


May 2-4, 1961 


Electronics Components Conference 


Jack Tar Hotel, San Francisco, Calif. 
(PGCP: AIEE, ElA: WEMA) 


ELECTRONIC PRODUCTS Magazine 


UP-DATE 
Your File! 


NEW 24-PAGE CATALOG 


Announcing 
DRESSEN-BARNES 
New 1961 Catalog 
Over 150 DC Power 

Supplies 
Over 50 New Modular 
Supplies 
Many New Modular 
Kit Arrangements 


Modified Standard 
Power Supplies 
Many New Mil-Spec 
Power Supplies 


Power Supply Selector 
Charts 





SEND FOR YOUR FREE 
COPY NOW 


DRESSEN-BARNES CORP. 


250 N. Vinedo Avenue 
Pasadena, Calif. * MU 1-0643 
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REPICON® REMOVABLE 
CONTACT CONNECTOR 





New from Gen-Pro: Repicon high density 
removable contact connector in single or 
double insert types offers unlimited ap- 
plication in wiring installations. Avail- 


able in 34, 42, 50,81,104 or 162 contacts. 


REPICON REMOVABLE CONTACTS in 
crimp or solder type afford higher con- 
tact retention ability, lower millivolt drop. 









Usable in various other existing connector 
TYPE 'N 
162 CONTACTS 


body sizes and configurations. Contacts 
ordered separately. 


Write today for bulletin illustrating 
types in stock with specifications 


GENERAL PRODUCTS CORPORATION 
Over 25 Years of Quality Moiding 


UNION SPRINGS, NEW YORK TWX No. 169 


Check 55 Reader Service Card 
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METAL-CERAMIC TRIMMER RESISTORS [CTS Corporation] 


Have Unique High Temp Resistance Element 


A new 42-turn 4” square trimmer resistor (Series 
170) and a new 25-turn rectangular trimmer re- 
sistor (Series 180) have been added to this manu- 
facturer’s metal-ceramic CeraTrolS line. Extreme 
reliability and high safety factors at rated wattage 
are achieved by using a unique metal-ceramic ele- 
ment fired at temperatures exceeding 600°C, re- 
sulting in a rugged, hard surface, low contact re- 
sistance element. 

Both units have infinite resolution, complete 
resistance range from 100 ohms thru 1 megohm 
and extreme stability under all environmental con- 
ditions. 

Series 170 has 42 turns continuous rotation, 
150°C high operating temperature, power rating 


eem File System| Sec. 
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of 1 watt at 50°C (derated lineally to zero load 
at 150°C), and high temperature construction using 
aluminum housing with ceramic base. 

Series 180 has 25 turns with slip clutch at end 
of rotation, 200°C high operating temperature, 
power rating of 1 watt at 125°C (derated lineally 
to zero load at 200°C), and high temperature con. 
struction employing only metal and ceramic. 
PRICE: $6.00-$9.00; AVAILABILITY: 3-8 weeks 
MFR: CTS Corporation, (formerly Chicago Tel. Sup- 

ply) Dept EP, Elkhart, Ind. 

SALES MGR: J. P. Colgiazier, JA 3-0210; for nearest 

rep see eem p. 1551 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1261 (1960-61 Ed.) 
Check 136 Reader Service Card 1/6] 








For Microminiature To Miniature Applications 


The single potentiometer type microminiature 
units are rated at 1/20 watt and measure %” x 
¥%”", with a component density of 276,000 per cubic 
foot. 

The subminiature units are rated at 1/10 watt 
and measure ,” x '\,” in size, and the miniatures, 
rated at 1/5 watt, are %,” x '\,”. All three varieties 
have a thickness of 0.100” and their ratings are 
based on a 1000 hour test at 70°C. A miniature 
unit, which includes three trimmers and six fixed 
resistors, offers a component density of 522,000 
per cubic foot. 

The available resistance range from 500 ohms to 
5 megohms, linear taper. Standard tolerance is 
+30% although +20% is available if required. 


TRIMMER RESISTORS ([Centralab, Electronics Div. of Globe-Union, Inc.| 


Minimum end resistance is less than 5% of total 
resistance. 

These trimmer resistors are an adaptation of 
this manufacturer's packaged electronic circuit 
concept. They are being used in cameras, hearing 
aids, airborne radiation, microwave, mobile and 
test equipment, thermostatic controls and many 
other applications. 

PRICE: $0.25-$0.80 
AVAILABILITY: 4 to 6 weeks 
MFR: Centralab, Div. of Globe-Union, Inc., 900 E. 

Keefe Ave., Dept EP, Milwaukee 1, Wisc. 
SALES OFFICES: See eem p. 1549 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 589, 1260, 1356 


Check 137 Reader Service Card 1/61 








SUBMINIATURE TRIMMING POTS [International Resistance Co.) 


10 Ohms To 50K Ohms + 5%; 1 Watt At 60°C 


Two new types of subminiature precision trim- 
ming potentiometers for printed circuit and other 
high stability applications have been developed by 
this manufacturer as the first in its Circuitrim 
line. 

One of the units—subminiature type CT-100 (il- 
lustrated)—offers economy as well as excellent 
mechanical and electrical characteristics as a 
result of a new design concept. its tap adjust 
feature eliminates the need for expensive mechan- 
ical components with no sacrifice of electrical 
characteristics. Electrical and mechanical rota- 
tion are 320°C =+5°. 

Type CT-200 is a 42” x 42” square precision trim- 
mer for stability under extreme conditions, and is 


available with printed circuit terminals or teflon- 
coated wire leads. Designed for applications where 
stability is critical, the CT-200 equals or exceeds 
industry and military standards, and has excep 
tionally high moisture characteristics. 


PRICE: CT-100: $3.00; CT-200: $4.00 
AVAILABILITY: 4-6 weeks 


MFR: International Resistance Co., 401 N. Broad 
St., Dept EP, Phila. 8, Pa. 


SALES OFFICES: See eem p. 1616 (1960-61 Ed) 
OTHER PRODUCTS: See eem pp. 1276-1279 


Check 138 Reader Service Card 1/61 








MICRO-ALLOY TRANSISTOR [CBS Electronics| 





RESISTORS [Texas Instruments Inc.) 


“4 Watt Dissipation From MIL-R-10509C Dimensions For Ye Watt Resistors 


Immediate commercial availability of hermeti- 
cally-sealed hard-giass carbon film resistors was 
announced by this manufacturer. In addition to 
guaranteeing Y%-watt dissipation from a package 
meeting the MIL-R-10509C dimensions for %-watt 
resistors, the new devices feature unusual me- 
chanical strength 

The hard-giass case is produced by the same 
techniques used in this manufacturer's glass 
diodes. In actual test, the new glass-cased resistors 
have been rapidly cycled between ice water and 
moiten solder to demonstrate their resistance to 
therma! shock 

The new hard-glass resistors, known as the 
Type GG \%, cannot suffer case damage from lead 


tension as these loads are transmitted directly to 
the ceramic core. The glass case is sealed to the 
end cans of the core, and does not touch the 
leads. 

An extensive test program conducted at af 
independent ASESA-approved facility, and at the 
ASESA-approved Ti Quality Assurance facility have 
provided over twelve million unit hours of test dats 
PRICE: $1.25-$1.02 (1-24 qtys) 

AVAILABILITY: From stock 
MFR: Texas instruments Inc., P.O. Box 312, Dept 

EP, Dallas 21, Tex. 

SALES MGR: Mr. Votteler, AD 5-3111; for nearest 
rep see eem p. 1701 (1960-61 Ed.) 
Check 139 Reader Service Card 1/6! 


Crees 48° 
Suited To Direct Coupled Transistor Logic Circuitry 


Especially well suited to Direct Coupled Transis- 
tor Logic Circuitry (DCTL), because of its low col- 
lector saturation voitage, this new PNP germani- 
um Micro-Alloy Transistor is the latest addition 
to this manufacturer's line. Using this new micro- 
alloy transistor, CBS 2N393, more transistors can 
be driven from a single unit for higher pyramiding 
factor 

The 2N393’s maximum ratings include storage 
and junction temperatures of 85°C, collector-to- 
emitter voltage, VCES, of —6 volts, and total device 
dissipation of 25 milliwatts at 45°C. Electrical 
characteristics at 25°C feature excellent linearity 
of d-c current amplification factor hfe, to the 
maximum current value of —50 milliamperes, where 


it is typically 100 for a VCE of —1 volt. Maximum 
collector saturation voitage, VCE sat. is only 0.0) 
volts, and maximum base driving voltage, VBE is 
0.5 volts for the “on” switching conditions of Ie 
8 ma and ip = —1 ma. 
The 2N393 is hermetically sealed with 142” fle 
ible leads. 


PRICE: $3.00; AVAILABILITY: 2 weeks 


MFR: CBS Electronics, Div. of Col. Broadcasting 
Sys., Inc., Dept EP, Danvers, Mass. 


SALES MGR: Ross M. Yeiter, SP 4-2360; for nes 
est rep see eem p. 1545 (1960-61 Ed.) 


Check 140 Reader Service Card 1/0) 
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(Continued from p. 23) 
circuitry is self-contained within the unit 
and technical installation is not required ex- 
cept for adjustments. 

Deicon Corporation also manufactures a 
telephone version of this privacy device which 
fits directly over the standard telephone 
handset, without electrical or mechanical 
connection, thereby providing private tele- 
phone conversation. Through the use of this 
device during a telephone conversation both 
inadvertent and intentional “ieaks"” at the 
switchboard and the extension telephone can 
be solved with the use of this device. 

Lane S. Upton, Contract Manager 
Deicon Corp., Palo Alto, Calif. 
(Note: Advice on the use of the Delcon device as a 
solution was also received from W. L. Atwood, 
Warren, Ohio; L. R. Blair, Washington, D.C.; B. B. 
Landry, Southbridge, Mass.; H. Kotecki, Chicago, 
il.) 
SOLUTION 8B: Probably the best solution 
would be to use a single sideband, sup- 
pressed carrier system which would give the 
simplicity and reliability desired and a rea- 
sonable degree of security. For added secur- 
ity, the carrier frequency for the ssb could be 
offset from the carrier frequency of the chan- 
nel without exceeding the channel band- 
width. Simple methods for generating ssb 
signals can be found in RCA application note 
AN-185 and in the Radio Amateur’s Hand- 
book. 
G. S. Gadbois, Electroluminesence Eng. 
RCA, Lancaster, Pa. 
SOLUTION C: We have developed a low-cost 
voice scrambler able to provide privacy on 
mobile radio. The user plugs his microphone 
into our device and our device into his trans- 
mitter. On the receiving end, the listener 
must have an unscrambler between his re- 
ceiver and speaker. More details are avail- 
able to potential users. 
M. Phister, Jr., Ch. Eng. 
Scantlin Electronics, inc., Los Angeles, Calif. 























How Did 1960 Measure Up? 


1961’s TOP ELECTRONIC JOBS 
are Available Through Cadillac! 


Look at 1960. How did the advancement program you charted measure 
up? If you find that there was something lacking in the opportunity offered 
by your present company, then perhaps it’s time to consider a change. 


For the man who wants challenging work and earnings reflecting his capa- 
bilities, we are retained by the nation’s top 508 electronics firms (both 
“giants” and “comers” ). If the right job for you is open, it’s available at 
Cadillac where you can weigh and compare the greatest number of oppor- 
tunities at any given moment. 


Our service is COMPLETELY CONFIDENTIAL and available to you 
ABSOLUTELY FREE OF CHARGE. 


J . J 
FREE — Monthly Opportunities Bulletin 
If you wish to receive a monthly bulletin of the finest available electronic 
opportunities, simply send us your name and home address (and if you wish, 
a review of your qualifications)—Our services are without cost to you through 
our Chicago office and our Los Angeles subsidiary, Lon Barton Associates. 


JACK L. HIGGINS, Vice President 
CADILLAC ASSOCIATES, INC. 


“Where More Electronic Executives Find Their 
Positions Than Anywhere Else in The World” 
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1961 master 


FOR PURCHASING STANDARD STOCK 
RADIO-TV-ELECTRONIC- AUDIO PRODUCTS 
FROM PARTS DISTRIBUTORS 





SPEEDS DESIGN AND PURCHASING 
FOR ENGINEERS AND P. A.'S 


The MASTER completely catalogs over 175,000 standard stock electronic 
products used in design, research and production. It places at your fingertips 330 
factory-prepared catalogs in one bound volume. These standard stock products are 
just a phone call away at your local electronics parts distributor. 
With The MASTER you can immediately find out... What product best fills 
your needs? How does it compare with other makes? What does it look like? 
What does it cost? ... because the MASTER is systematically arranged in 32 
product sections with all similar products grouped together. 
More and more successful engineers are using The MASTER to increase effi- 
ciency and save time. It’s the quickest, easiest way to get current catalog informa- 
tion on standard electronic products. 

now available at your local distributor 

Check 242 Reader Service Card 


THE RADIO-ELECTRONIC MASTER + 60A Madison Ave. * Hempstead, N. Y. 


























Page 43 









New Products of the Month 





GERMANIUM EPITAXIAL MESA TRANSISTORS [Motorola Semiconductor Products, Inc. 
: ; Improved Power Handling Capabilities And Frequency Performance eee 800 





Storage time for the Type 2N828 germanium 
epitaxial mesa transistors, when measured in a 
™icro-alloy test circuit, is typically 5 nanoseconds. 
In the Ts circuit of the silicon mesa 2N706 device, 
storage time is 14 nanoseconds. In the germanium 
mesa 2N705 storage time measurement circuit, 
the new device measures 33 nanoseconds. All 
measurements are improvements over those of de- 
vices normally tested in these circuits. 


At 50 ma saturation current, collector satura- 
tion voltage of the 2N828 is typically 0.18 volt, 
about one-third that of a standard germanium 
mesa transistor. At 10 ma, saturation voltage is 
typically 0.12 voit. 


mesa 
techniques to place a very thin (about 0.2 mil) 
layer 
crystal form on a relatively thick substrate of very 
low resistivity germanium. 

PRICE: $19.90 (1-99); $13.50 (100 up) | 
AVAILABILITY: 2 weeks 

MFR: Motorola Semiconductor Products Inc., 5005 


SALES MGR: F. J. Van Poppelen, Jr., BR 5-4411; for 
OTHER PRODUCTS: See eem p. 1329 








The new units are germanium diffused-base 
types incorporating epitaxial deposition 





of high-resistivity germanium in_ single 


E. McDowell Rd., Dept EP, Phoenix, Ariz. 


nearest rep see eem p. 1643 (1960-61 Ed.) 
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INDUSTRIAL POWER TRANSISTORS [ Motorola Semiconductor Products Inc.) 
Dissipate 150W At 25°C; Maximum Thermal Resistance 0.5°C/W 


power transistor now available. 





In an improved “iow silhouette’’ TO-36 (door- 
knob) package with a 150 watt rating, this new 
series of 15 ampere germanium industrial power 
transistors features a much more compact or 
“low silhouette” design which requires 30% less 
headroom than other “doorknob” devices. The 
package also utilizes a cold-welded sealing tech- 
nique which prevents any weld flashback from 
contaminating the transistor junction. 

The new units, including types 2N173, 2N174, 
2N277-78, 2N441-43, 2N1099, 2N1100, and 2N1358, 
are rated for 100°C continuous junction operation 
and are capable of dissipating 150 watts at 25°C 
case temperature. Their maximum thermal resist- 
ance is 0.5°C/W, the lowest of any germanium 


product permits the device to be operated at 
much lower junction temperatures in actual cir- 
cuit use, providing an additional reliability factor 
for the unit. 

PRICE: $2.25-$15.00 (qtys of 100 and up) 
AVAILABILITY: From stock 

MFR: Motorola Semiconductor Products Inc., 5005 


SALES MGR: F. J. Van Poppelen, Jr., 
OTHER PRODUCTS: 


The lower thermal resistance rating of this new 


E. McDowell Rd., Dept EP, Phoenix, Ariz. 

BR 5-4411; for 
nearest rep see eem p. 1643 (1960-61 Ed.) 
See eem p. 1329 
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SWITCHING TRANSISTOR [Pacific Semiconductors, Inc.| 





5W Output At 30 MC With 10 DB Power Gain At 28V Collector Voltage 


A silicon power transistor of unusual character- 
istics, this new triple diffused mesa transistor, 
PT530, delivers useful oscillator power to 200 mc. 
it is housed in a TO-8 industry standard package. 


Because of its high power output, the new PT530 
will perform well as a transmitter final amplifier 
stage or as an effective driver for the powerful 
type PT901 high frequency transistor. It is par- 
ticularly well adapted for use with this manufac- 
turer's silicon voltage-variable capacitor frequency 
multiplier stages to obtain power levels upward 
of one watt in the 1 kmc range. 


The transistor is an n-p-n-n + configuration. 
The line emitter, dual base contacts, and low col- 


timized for vhf power operation. 
turing process an exclusive etch-rinse sequence 
assures contaminant-free silicon surfaces. Ad- 
sorbed (cq) gaseous contaminants are eliminated 
by a high-temperature vacuum bakeout prior to 
sealing of the package. 


lector region resistance results in a device op- 
In the manufac- 


PRICE: $125.00; AVAILABILITY: From stock 


MFR: Pacific Semiconductors, Inc., 12955 Chadron 
Ave., Dept EP, Hawthorne, Calif. 


SALES MGR: S. L. Spiegel, OS 9-2281; for nearest 
rep see eem p. 1654 (1960-61 Ed.) 
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““DRIFT-FIELD’’ POWER TRANSISTORS [RCA Semiconductor & Materials Div.] 
Low Cost All-Transistor Hi-Fi Systems Now Possible 


i 














These “Drift-Field’’ Power Transistors, newest 
addition to this manufacturer’s family of power- 
type transistors, makes it possible for the first 
time to produce all-transistor hi-fi sound equip- 
ment on an economically practical basis, the 
maker claims. The units measure 14” in length 
and 1%” in width. 

These power-type transistors incorporate special 
processing techniques and can deliver high power 
for monaural and stereo sound equipment when 
operated either from a car battery or standard 
house current. 

The transistors are p-n-p germahium type and 
can be used in both Class A and B audio ampli- 
fiers— a job transistors have not been able to do 


Corporation, Electronic Tube Div. | 


Provide Improved Straight Line Switching 

Model BX-2000 Magnetically Shielded type, and 
BX-3000 High Current type Beam Switching Tubes, 
called Beam-X Switches, are said to be improve- 
ments over their predecessors due to increased 
field strength capabilities of dual functioning out- 
put electrode-magnets. in addition, due to the 
use of a four electrode structure in each of their 
10 positions, the new tubes provide improved 
Straight line switching in constant current output 
characteristics. 


Model BX-3000 is designed to perform functions 
of Beam Switching Tube, type 6700. Its 5.5 ma 


constant current output makes it capable of light- 


economically until now. The devices may be de 
scribed as having an alloyed emitter, diffused col- 
lector and graded base. 

Until now, the maker says, price has been a ma 
jor factor in limiting the use of transistors in 
consumer products other than battery-operated 
portable radios. 

PRICE: Less than $2.00 
AVAILABILITY: From stock 
MFR: RCA Semiconductor & Materials Div., Dept 

EP, Somerville, N. J. 

OTHER PRODUCTS: See eem pp. 1332, 1333 (1960 

61 Ed). 
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ing multiple Nixie indicator tubes, local and re 
mote, operating relays, and other circuit func 
tions. 

Model BX-2000 is shielded, and these units 
can be placed in direct contact with each othef 
without magnetic interaction and with negli- 
gible sacrifice of space. 

PRICE: BX-2000, $29.50; BX-3000, $27.50 
AVAILABILITY: Contact Sales Offices below 
MFR: Burroughs Corp., Electronic Tube Div., Bor 

1226, Dept EP, Plainfield, N. J. 

SALES OFFICES: See eem p. 1544 (1960-61 Ed.) 
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NEW non-corrosive 
HYDRAZINE FLUX* 
ends residue problems 
on soldered joints, 
saves production time 


HYDRAZINE FLUX leaves no rosin 
residue. New flux in water and water- 
alcohol solutions vaporizes completely 
at soldering temperature. Leaves no 
residue which would support growth of 
fungus. Will not corrode. Conforms to 
strict military requirements. 


HYDRAZINE FLUX permits preflux- 
ing. This means you can hold prefluxed 
parts before soldering—an efficiency 
measure that can increase manhour 
output substantially. 


Ideal for soft-soldering a wide range 
of copper and copper-based alloys in 
electronic applications. 


Test Hydrazine Flux in your own plant. 
Write for a sample of Hydrazine Flux 
and technical literature... for name of 
your nearest distributor. 

*U.S. Patent No. 2,612,459 

Available only from Fairmount and its sales agents. 


Fairmount 


CHEMICAL CO., INC. 
Dept. EP, 136 Liberty St., N.Y.6, N.Y. 
* Plant: Newark, N. J. 
Check 56 Reader Service Card 








TECHNICAL 
LITERATURE 


————— 
—y —— 
(Continued from p. 39) 


ZENER APPLICATION NOTE Sec. 4400 


This 4-page application note, “Zener Pro- 
tection Circuits for Aircraft Voltage “Surges” 
includes circuit schematics, performance 
curves, and a nomograph showing quantity of 
zeners needed. Total of 8 illustrations supple- 
ment the text which should be of value to 
the circuit designer. Technical Information 
Center. Motorola Semiconductor Products 
Inc., 5005 E. McDowell Road, Dept EP, Phoe- 
nix, Ariz. 

Check 211 Reader Service Card 








SILICON RECTIFIERS Sec. 4400 


Four color folder-type brochure and cata- 
log gives ratings and specifications for over 
400 top hat, stud, insulated stud, plug-in tube 
replacements and special purpose silicon rec- 
tifiers, especially useful to the design engi- 
neer. Data arranged for easy comparison of 
ratings. Also included are application and de- 
sign notes, circuit design constants, etc. 
Semicon Inc., Box 328, Dept EP, Bedford, 
Mass. 

Check 212 Reader Service Card 





ELECTRONIC & MINIATURE TOOLS Sec. 5400 


24-page booklet lists a host of highly use- 
ful tools and aids for electronic production 
applications. Included are soldering aids, in- 
dividually and in kit form, retrieval tools, 
alignment tools and a selection of fine Swed- 
ish pliers and cutters. Erikson Specialized 
Tool Co., P.O. Box 424, Dept EP, Pico, Calif. 


Check 213 Reader Service Card 








YOURS TODAY- 


A frequency standard so accurate 
that it measures time with a rate of change 





of less than one second in sixty years! 






A ie 


Total Dimensions, Standard and Power Supply: 7/2°W x 6°H x 124°D. Shown mounted in 7” x 19” rack panel. 


5x10 “*/DAY 





A JK-SULZER FS1100T 
currently serves as the 

® basic quartz crystal § 

) Frequency Standard 
employed by WWVL 
(Bureau of Standards, 
Boulder, Colorado) to 
provide a 20kc reference % 
signal having a stability 
of 1 x 10'° /Day 


THE JK-SULZER FS-1100T FREQUENCY STANDARD is a standard of 


frequency and time 


. - « born of and for the age of space. It is fully 


transistorized. A double proportional control oven houses a 1 mc precision 
quartz crystal having a Q exceeding 2 million. Each unit is built, aged, and 
calibrated at Washington, D.C., against groundwave signals of WWV. Simul- 
taneous outputs of 1.0 mc and 100 kc. A companion power supply permits 
operation from 115 volt AC plus automatic 12 hours minimum of emergency 
or portable operation from batteries. Today, you can order this 5 x 10-'°/Day 
stability, for early delivery, for a wide range of research and test ap- 


plications. Write for technical literature. 


The James Knights Company, Sandwich, Illinois 


SPECIALISTS IN FREQUENCY MANAGEMENT for space exploration programming, 
high speed navigation, and spectrum conservation in the growing communications field. 
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TWO BRIDGES 


FROM 


Boonton 
ELECTRONICS 


Wide-Range 
Self-Contained 
Precision 
Inductance Bridge 








MODEL 63A PRICE $1500 


e Inductance Range: .002 Microhenry to 1.1 Henries. 
© Series Resistance Range: .002 Ohm to 110K Ohms. 
Built-in 1 to 100 KC Oscillator - Detector. 

No False or Sliding Nulls. 


ALSO MANUFACTURERS OF THESE FINE INSTRUMENTS 


(R54 2S) 42) 


—s 
> 
RF Distortion Meter 





Capacitance Bridge IME Grid Oey Meter 





PRECISION 3-TERMINAL 
(INSENSITIVE TO GROUNDED CAPACITANCE) 


CAPACITANCE BRIDGES 





MODEL 74C 
@ 100 KC Test Frequency 


MODEL 76A 

1 Mc Test Frequenc 

MIL SPEC. TESTING 

@ 0.0002-11,000 psf @ 0.0002 to 1000 asf 
Generally 0.25% Generally 0.25% 

@ 1000 ohms to 1000 megohms @ 1000 ohms to 100 megohms 
Shunt Resistance Shunt Resistance 

@ 0.001 to 1000 .mhos @ 0.01 to 1000 umhos 
Conductance Conductance 


Price $935 Price $990 





MODEL 746-86 snow 
© With —5 to + 100V DC Bias 
for Diode Testing 


MODEL 764-86 
© With —5 to +100 VOC Bias 
for Diode Testing 


Price $985 Price $1050 














€6/ Boonton ELECTRONICS Corp. 


MORRIS PLAINS, NJ. + Phone JEFFERSON 94210 
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New Products of the Month 





MEDIUM-POWER COAXIAL SWITCHES [General Communication Co.] 





Switches Antennas For Transmitters Up To 1KMC At 10KW 


A new design concept for coaxial switches, 
this completely new mechanical approach has re- 
sulted in a brand new line of medium-power co- 
axial switches and is the direct’ result of the de- 
sign and development of medium-power switch- 
ing gear for Polaris-Firing Fleet Ballistic Missile 
Submarines. The photograph illustrates a six po- 
sition model with a glass-sealed header (1P6T), but 
two, three, and four position models will be avail- 
able. This switch meets the requirements of MIL- 
E16400B, including the referenced specifications. 


Typical specifications covering these switches 
are: Frequency and Power Range: 6 kw cw at 30 


Sec. 
5100 


eem File System 


mum RF Voltage: 1,000 volts; Crosstalk: greater 
than 60 db up to 1,000 megacycies; Voltage Stand- 
ing Wave Ratio: 1.1 to maximum up to 100 me, 
1.15 to 1 maximum up to 1,000 mc; RF Connectors; 
Type HN; RF Circuit: Up to six positions; Opera- 
tion: Remote controlled. 


PRICE: $300.00-$400.00 (small qtys) 

AVAILABILITY: 90-120 days 

MFR: General Communication Co., 677 Beacon St., 
Dept EP, Boston 15, Mass. 

SALES MGR: C. E. Roche, CO 7-6030; for nearest 
rep see eem p. 1592 (1960-61 Ed.) 





mc, 3 kw cw at 10 mc, 500w cw at 1,000 mc; Maxi- Check 146 Reader Service Card 1/61 
ADJUSTABLE DIFFERENTIAL TRAVEL SWITCH [ Minn.-Honeywell Reg. Co., Microswitch Div.) 
Permits Differential Travel Adjustment From 0.0025” To 0.007” D 
a Adjustable differential travel is a feature of this adjustment wheel permits extremely sensitive con- 
4 new basic switch. A knurled wheel on top of the trol of on-off cycles. 
switch permits differential travel adjustment. Rated at 20 amperes at 120, 250 or 460 volts ac 
‘aon Changing the differential travel changes the (% horsepower at 115 volts ac, 14 horsepower at | 
contact break distance, the pretravel distance and 230 volts ac). 
the operating and differential forces, the maker This adjustable switch is said to have a me 
states. The operating force varies from 12 to 32 Chanical life of over 5 million operations. 
ounces and the differential force from 2 to 15 PRICE: $3.50 list; AVAILABILITY: From stock 
’ ounces. The release force, however, remains at MFR: Minneapolis-Honeywell Regulator Co., Micro 





10 ounces, regardiess of the differential setting. 
This switch (designated 10BS210) is described 

as especially suited for controlling such precision 

devices as pressure controls or blower fans. The 


Switch Div., Dept EP, Freeport, III. 
SALES MGR: J. K. Lincoln, AD 2-1122; for nearest 
rep see'eem p. 1640 (1960-61 Ed.) 
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STACK SWITCH EXPERIMENTAL KIT (Switchcraft, Inc.) 
~ : Builds Experimental Stack Switches To Achieve Optimum Design 





These New Stack Switch Experimental Kits 
help in design, experimental work, and on proto- 
type projects. The use of these kits makes it pos- 
sible to produce working samples of switches dur- 
ing design stages and to make revisions and 
changes in the switching to meet particular re- 
quirements. 


Three different kits are available. Kit No. K-101 
is especially recommended for engineers who have 
not decided which switch design would be most 
suitable for their project. it consists of 74 springs 
in 9 different thicknesses, over 115 phenolic 
spacers and insulators in 7 variations of design, 
hard rubber insulating tubing, 2 different sets of 


stack assembly pins, 2 roller assemblies and as- 
sorted contacts. All contact springs and associated 
parts come in %” and %” mounting centers. 

Kit No. K-102 contains contact springs and as- 
sociated parts with %4” mounting centers. Kit. No. 
K-103 includes springs and parts with %” mount- 
ing centers. 

PRICE: $9.90 AVAILABILITY: From stock 
MFR: Switchcraft, Inc., 5555 N. Elston Ave., Dept 

EP, Chicago 30, Ill. 

SALES MGR: W. L. Larson, SP 4-1515; for nearest 
rep see eem p. 1694 (1960-61 Ed.) 
OTHER PRODUCTS: See eem p. 1374. 
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SNAP S$ WIT CH ([Ucinite Co., Div. United-Carr Fastener Corp. | 





TELEMETERING SUBCARRIER DISCRIMINATOR [Bendix Corp., Bendix-Pacific Div. | 
Separates And Demodulates FM/FM Signals In IRG Telemetering Bands 





Plunger Travel '2”—Of Which %” Is Overtravel 

Designed to solve space limitation problems and 
offer increased fiexibility in engineering tolerances, 
this new snap switch has many advantages in a 
wide variety of applications. 


Both SPDT and SPST versions of the switch are 
available with a snap-in bezel for front mounting 
or threaded bushing for back mounting. Heavy- 
duty construction and coin silver contacts ensure 
long life under heavy work loads. 


All terminations are conveniently located at 
one end. Options are available in plunger length 
and color and in bezel finish. The unit is UL ap- 
proved for 10 amps, 125 vac, or 5 amps, 250 vac. 


New concepts in size, power consumption, and 
simplicity — at no sacrifice in performance — are 
featured in this new Telemetering Subcarrier Dis- 
criminator. 

The Mode! TDA-300 uses the phase lock concept 
of coherent detection, and features solid state 
circuitry throughout to achieve utmost reliability. 
A 60 db dynamic input range (without gain poten- 
tiometer) provides for the effective use of signals 
under the most severe conditions. Front panel 
monitor points permit signal observation and 
evaluation with panel controls kept at a minimum 
for operational simplicity. 

The TDA-300 occupies a minimum of front pan- 
el space. Six units, each 5%” high and 2',” wide 


The switch is 1%,” from bezel to back, '%,” wide 
by 15%” long. Plunger is 42” long with %” maxi- 
mum travel to normally open position. The unit Hf) 
snaps into a 0.395” by 1.531” rectangular hole in 
0.075” material thickness. 

PRICE: Contact Sales Manager below 
AVAILABILITY: Samples from stock 
MFR: Ucinite Co., Div. United-Carr Fastener Corp. 

Dept EP, Newtonville 60, Mass. 

SALES MGR: H. D. Petri, LA 7-8400; for nearest 
rep see eem p. 1709 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 710, 777, 1377 
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can be installed in a standard 19 inch rack utiliz 
ing an available mounting frame as shown in the 
photograph. 

Operating frequency: IRIG standard; up to 30 
kc, Frequency deviation: IRIG standard and +40%. 
Input range: 60 db 10 mv to 10 v (no input pote 
tiometer). Output: +10 volts adjustable at +100 
ma. 

PRICE: $1,850.00; AVAILABILITY: 60 days 
MFR: Bendix Corp., Bendix-Pacific Div., 1160 

Sherman Way, Dept EP, North Hollywood, Calif 
SALES MGR: E. W. Copeland, PO 5-1280; for neat 

est rep see eem p. 1536 (1960-61 Ed.) 
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Proposed New Product No. 23 
HIGH FREQUENCY COAXIAL RELAY 


SPECIFICATIONS: Bandpass—Approx. DC-1000 Mc; Im- 
pedance—50 ohms; Switching Speed—3 to 5 milliseconds; 
Switching Rate—Any drive rate up to approximately 240 
cps; Size—App. 3”x2”x1” wide; Type C or BNC connectors, 
other types optional. 


APPLICATIONS: Designed to switch continuous waveforms 
and pulses in coaxial lines, continuously or on a com- 
mand. 1) Control of several r-f inputs or outputs, 2) Remote 
switching of pulses and continuous waveforms in manual 
or automatic test equipment, 3) Relay Matrixes in pulse or 
r-f systems. 

PRICE: About $85.00 each, less in quantities 
AVAILABILITY: 60 to 90 days 
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What do you think about these 
PROPOSED NEW PRODUCTS? 


Your candid opinion about the proposed new products shown below will give the manufacturers of these products 
useful guides in formulating future production and marketing programs. 


Simply answer the few simple questions below, fold & mail... postage is paid. Thanks for cooperating. , 


Proposed New Product No. 25 1/61 


MINIATURIZED COAXIAL COMPONENTS 
SPECIFICATIONS: Designed to operate from DC to 10,000 
Mc. Attenuators consist of coaxial casings %.” O.D. and 
precision metallized attenuator elements. Overall length 
for typical “T” pad assemblies 1”. Max. VSWR, 1.2. Max. 
average power dissipation, ¥2 watt. Coax terminations will 
be %,” O.D., ¥2” long. Max. VSWR, 1.2. Impedance, 50 ohms 
+1%. Connectors adaptable to most microminiature coax 
connectors. Adapters may be supplied to BNC or TNC con- 
nectors. 

APPLICATIONS: For use in any system requiring miniatur- 
ized coax components. Components will eliminate neces- 
sity for adaptors and large standard size components in 
systems using min. coax cable. 

PRICE: $30.00 to $50.00 

AVAILABILITY: About 5 weeks 





ELECTRONIC PRODUCTS Magazine 


Do You Need This Product? [] Yes [) No [ Possibly Do You Need This Product? [) Yes [] No [5 Possibly 
When Would You Need It? [] 1-6 mos. [) 6 mos.-1 yr. When Would You Need It? [] 1-6 mos. [J 6 mos.-1 yr. 
Quantity Probably Required Quantity Probably Required 

Contemplated Application Contemplated Application 

Suggested Spec Changes Suggested Spec Changes 

Proposed New Product No. 24 1/61 Proposed New Product No. 26 1/61 


AUTOMATIC RANGE SELECTOR 
SPECIFICATIONS: Will automatically switch ranges at any 
full scale value between 0.2 ma and 50 amps, ac or dc. 
Between 5 millivolts and 500 volts ac; between 0.1 milli- 
watts and 500 volts dc. Multi-range selection to customer 
requirements. Operates from high or low impedance source; 
does not overload circuit being measured. For use in 
conjunction with VTVM’s or D’Arsonval movements. Uses 
any standard a-c voltage from 50 to 400 cps, or 28 vdc. 
APPLICATIONS: Protection of sensitive voltage or current 
measuring means (D’Arsonval meter movements, bolom- 
eters, thermocouple instruments, etc.) to prevent applica- 
tion of overload signals. Automation of VTVM’s or other 
measuring devices to eliminate probability of operator error. 
PRICE: Approximately $100.00 per range 

AVAILABILITY: About 3 months. 


Do You Need This Product? [) Yes [) No 
When Would You Need It? [) 1-6 mos. 
Quantity Probably Required 


—) Possibly 
C) 6 mos.-1 yr. 


Contemplated Application 


Suggested Spec Changes 


Name 


Address 





KNIFE SWITCH RELAY 


SPECIFICATIONS: Contact rating, 2 amps @ 115 VAC or 
28 VDC; Contact resistance, 0.005 ohms max.; Contact Re- 
sistance Tolerance, +.001 ohms from operation to opera- 
tion thruout life; Life, 100,000 operations at rated load; 
Coil, DC only at 6, 12, 24, 48, 115 and 230 volts; Duty, 
Continuous; Mounting, strap, plug-in or special base. 


APPLICATIONS: Accurate and consistent voltage switching 


for instrumentation, telemetering, computers, business 
machines. 

PRICE: $15.00 to $25.00 

AVAILABILITY: One to two months 

Do You Need This Product? [) Yes [] No [ Possibly 
When Would You Need It? [) 1-6 mos. [ 6 mos.-l yr. 


Quantity Probably Required 
Contemplated Application 


Suggested Spec Changes 


Title 


Zone State 










































Opinion SeENSOF (Continued) 
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DYNAMIC RECTIFIER TESTER 
SPECIFICATIONS: Forward Test Section—Current adjust- 
able from 0-100 amps peak (instantaneous). Voltage drop 
of rectifier is measured on horizontal axis of scope. Cur- 
rent is measured by a calibrated voltage on vertical scope 
axis. Calibration: 1 amp/volt and 10 amp/volt. 

Reverse Test Section—Voltage adjustable from 0-2000 volts 
peak. Voltage measured on horizontal scope axis. Leakage 


current measured on vertical axis by a calibrated voltage. - 


Calibration is in 4 ranges; 100 ua/volt, 1 ma/v, 10 ma/v, 
and 100 ma/v. Maximum reverse leakage 1000 ma peak. 
Equipped with test jacks for all types of test jigs. 
APPLICATIONS: Individual forward and reverse test for 
semiconductor diodes and rectifiers. 

PRICE: $350.00 AVAILABILITY: About 2 months 


Do You Need This Product? [| Yes [) No [) Possibly 
When Would You Need It? [) 1-6 mos. [ 6 mos.-1 yr. 
Quantity Probably Required 


Contemplated Application 


Suggested Spec Changes 


' of 0.0001”. Full scale response time 10 milliseconds. Range 





Proposed New Product No. 28 1/61 

LOW DEFLECTION FORCE/WEIGHT J 
MEASURING ELEMENT , 
SPECIFICATIONS: Would operate with full scale deflection 


would be from 25 milligrams full scale, to one gram full 
scale. Force-balance system, operating on servo-electronic 
principle. 

APPLICATIONS: Automatic, rapid force measurements, 
essentially without motion. For example, tensile testing of 
very fine wires for transistors, etc. 

PRICE: About $3800.00 


AVAILABILITY: Within 3 months 





Do You Need This Product? [) Yes [J No [J Possibly 
When Would You Need It? [] 1-6 mos. [ 6 mos.-1 yr. 
Quantity Probably Required 

Contemplated Application 


ai, tr 


Suggested Spec Changes 








ATTENTION MANUFACTURERS! 





If you have a product now in the planning or 
drawing board stage, you can submit it for edi- 
torial consideration in the “Proposed New - 
Products” column. This is a free service for 
electronics manufacturers. Write for Applica- 
tion Form. 





The Editor 
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4005 
with 
BITROL 
VOLTAGE 


from the 
SAME TERMINALS! 


$ 50 MODEL 4005 is a 40 volt, 

500 ma, regulated DC 
143 power supply incorpo- 
rating AMBITROL,* a 


F.0.8. 

FACTORY transistorized regulator 
permitting continuous 
control of voltage or cur- 

be eh rent to .05% with adjust- 

Write For able automatic electronic 

Catalog crossover to either voltage 

TM or current regulation. 





Power 


1700 SHAMES DRIVE 
WESTBURY, NEW YORK 
EDgewood 3-6200 (LD Area Code 516) 
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NEW Owen Type 310 
Semiconductor 
TEST SET 





The new Type 310 is a sophisticated 
self-contained portable Semiconductor 
Test Set for accurately measuring 
operational parameters of smal! and 
medium transistors, rectifier diodes and 
zener diodes under constant current 
and constant voltage conditions to 

100 ma and 30 volts. Leakage and 
reverse current test potentials range to 
600 volts. Test results are clearly 
displayed on easy-to-read meters. 
Write for full data. $785. 





wen 
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New Products of the Month 





400 CYCLE ISOLATION POWER TRANSFORMERS [ Microtran Co., 


Available Ratings 2 V.A. Through 150 V.A. 


This new catalog line of 400 Cycle Isolation 
Power Transformers is designed for a primary of 
115 volts and are available in ratings from 2 V.A. 
through 150 V.A. 


These new transformers are supplied in her- 
metically sealed cans with Teflon terminals and 
are designed to meet MIL-T-27-A specifications, 
MIL designation TF4 RX 01. However, on special 
order the transformers may be obtained in epoxy 
molded construction with pins or lugs, MIL desig- 
nation TF5 RX Ol. 


Part No. M8047 has an input and output volit- 
age of 115 volts, while the current is 0.17 rms 
amperes with a V.A. rating of 2. Part Nos. M8048 


Inc. | 


eem File System Sec 


CE 560 


and M8049 both offer an input and output vol 
of 115 volts, however the former has a V.A. rat 
of 40 with current rating of .35 rms amperes. 
rent rating of the M8049 is 1.3 rms amperes 
it has a V.A. rating of 150. All units feature e 
trostatic shielding. 


PRICE: From $5.70 to $11.80 depending on V 
(100 qty); AVAILABILITY: From stock 

MFR: Microtran Co., Inc., 145 E. Mineola A 
Dept EP, Valley Stream, N. Y. 

SALES OFFICES: See eem p. 1637 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 1414-1416 


Check 151 Reader Service Card 1/6 





PULSE TRANSFORMER KITS [PCA Electronics, Inc.} 
For Design, Prototype Experiments, Breadboard Use 


Providing 86 pulse transformers, these three new 
Pulse Transformer Kits, cover a wide range of 
winding ratios and inductances. They are ideal 
for in-plant research, design breadboarding and 
prototype experiments. 

MPT Kit consists of 18 miniature pulse trans- 
formers, covers a wide range of winding ratios 
and open circuit inductances for 112 and 521 
winding ratios. Approximate pulse widths from 
0.1 wsec through 25 usec. 

TT Limit Kit consists of 28 subminiature tran- 
sistor transformers, provides end limit transform- 
ers in 112 and 521 winding ratios, useable with 
pulses ranging from approximately .05 wzsec 
through 5 usec. These subminiature transformers 


are particularly adaptable to installations where 
space is a critical factor. 

TT Range Kit consists of 40 subminiature tran 
sistor transformers, a sampling of 2, 3 and 4 wind 
ing transformers with winding ratios of 101 ts 
521. Approximate pulse widths 0.2 uwsec-3 usec. 
PRICE: $49.50 to $119.50 (depends on size) 
AVAILABILITY: 2 wks, some from stock 
MFR: PCA Electronics, Inc., 16799 Schoenborm 

St., Dept EP, Sepulveda, Calif. 

SALES MGR: Hal L. Proppe, EM 2-0761; for near 
est rep see eem p. 1653 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 756, 1420 
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ULTRASHIELDED ISOLATION TRANSFORMERS [United Transformer Corp. | 


REFLEX KLYSTRON 


MAGNET WIRE 


S$ [Polarad Electronics Corp. | 
Can Be Operated CW, Pulsed, And FM—No Cooling Required 


Simulate Battery Operation 


Simulating battery operation, the new HIT series 
of Ultrashielded Power-Line Isolation Transformers 
are hermetically sealed to MIL-T-27A_ specifica- 
tions—type TF4RXO1YY. The units are designed for 
extremely critical circuits requiring ultimate in 
isolation for power-line equipment. Use of these 
transformers offer isolation, which formerly could 
only be obtained from battery power, says the 
manufacturer. 

Effective capacity coupling between primary 
and secondary windings is less than 0.1 mmfd. It is 
claimed that even this minute capacitance can be 
substantially reduced by optimum circuit design 
suited to the individual application. For this pur- 
pose shields are individually terminated to allow 


Three new reflex klystrons have been added 
to this manufacturer’s family of rugged, wide 
tuning range ceramic Velocitron tubes. These new 
tube types ZV1010X, ZV1021X, and ZV1009X operate 
from 950 to 2,800 mc, 1000 to 4000 mc, and 1700 
to 5000 mc, respectively. The power output of 
each of these tubes is 200 mw minimum. Up to 800 
mw can be obtained if a smaller frequency range 
is used. 

The all ceramic and metal construction achieves 
maximum shock and vibration resistance and non- 
microphonic electrical characteristics. This con- 
struction allows the tubes to be operated without 
external cooling up to 500°F temperature. 


For typical operation as a c-w oscillator: 


[Hitemp Wires Co., Div. of Simplex Wire 
High Abrasion-Resistant—Operates In Excess 


Insulated with a cross-linked polymer, this new 
Magnet Wire, cailed Hitemo FX, is said to over- 
come the problems of cold flow, poor abrasion, 
and resistance to impregnating and potting en- 
countered in other high temperature insulations. 
Designed for use in transformers, relays and mo- 
tors, it is said to have undergone extensive labo- 
ratory and field tests. 

Available in sizes 14 to 44 in single thickness, 
this Magnet Wire will operate in excess of 260°C. 
Only single thickness insulation is required, ow- 
ing to the excellent dielectric and continuity 
characteristics of the wire. 

In tests conducted to MIL-W583B, Hitemp FX 
performed as high as 275 per cent above mini- 


maximum flexibility. Input and output terminals 
are brought out on opposite sides of a special 
housing in order to maintain the excellent isolation 
between line and load. 


MIL-T-27A ratings range from 50 to 475 power 
watts, industrial from 60 to 600. 


PRICE: $33.00; AVAILABILITY: From stock 

MFR: United Transformer Corp., 150 Varick St, 
Dept EP, New York 13, N. Y. 

SALES MGR: Hank Russell, AL 5-3500; for nearest 
rep see eem p. 1711 (1960-61 Ed.) 

OTHER PRODUCTS: See eem pp. 652, 814, 815, 
1426, 1427 
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ZV1021X ZV1010X 2ZV1009X 
1.75 1.75 2.75 
0.25 0.25 0.75 
2500 1500 3200 


Characteristic 
Reflector Mode 
Cavity Mode 
Frequency (mc) 
Resonator 
Voltage (volts) 
Cathode 
Current (ma) 45 45 45 
PRICE: $250.00; AVAILABILITY: Stock to 30 dal 
MFR: Polarad Electronics Corp., 43-20 34th St 
Dept EP, Long Island City 1, N. Y. 
SALES MGR: A. A. Goldberg, EX 2-4500; for 
est rep see eem p. 1661 (1960-61 Ed.) 
OTHER PRODUCTS: See eem pp. 1040-1044 
Check 154 Reader Service Card 





420 420 420 


& Cable Co.) 
Of 260°C 


mum requirements and average 169 per cent 

the minimum. In the thermal stability test, 

ages of 550% above the minimum were req 

to break down the insulation. 

PRICE: Contact Sales Mgr. below 

AVAILABILITY: From stock 

MFR: Hitemo Wires Co., Div. of Simplex Wi 
Cable Co., Dept EP, Westbury, N.Y. 

SALES MGR: T. R. Sheron, ED 3-4600; for n 
rep see eem p. 1607 (1960-61 Ed.) 

OTHER PRODUCTS: See eem p. 1493 


Check 155 Reader Service Card y 
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11 NEW RCA 


INDUSTRIAL POWER TRANSISTORS 
IN THE TO-36 PACKAGE 


These PNP Germanium alloy junction types fea- 
turing 100°C maximum junction temperature are 
broadly applicable for power switching in industrial 
and military circuits 

Now make RCA your source of supply for germanium 
power transistors in the single ended center stud pack- 
age. Check out the important design advantages these 
new RCA types provide: 


Low saturation resistance and low leakage current 
for high power efficiency. 

Effective heat transfer right at the point where 
needed, facilitates more compact designs. 
Cold-weld seal, proved by RCA through years of 
experience, provides extra assurance of uniform 
hermetic sealing. 

Broad selection of voltage ratings and beta ranges 
for greater design flexibility. 


Wide application in power switching circuits such 
as de-to-de converters, inverters, choppers, solenoid 
drivers and relay controls. 


FAST 
NATIONWIDE SERVICE 
FROM OUR WAREHOUSE 


Electronics. tne. 


236 West 17th St., New York 11,N. Y- 


e Comprehensive on-the-spot design and application 
service provided by RCA’s growing team of Semi- 
conductor Product Field Engineers. 


Terminal Hudson maintains an extensive inventory 
of all RCA products. Call the Industrial Division of 
Terminal Hudson, CHelsea 3-5200 for immediate 
delivery. 





BROAD LINE COVERAGE 


To drive these new RCA industrial power tran- 
sistors—specify from RCA’s six intermediate power 
types, 2N1183, 2N1183A, 2N1183B, 2N1184, 
2N1184A, 2N1184B, in the TO-8 case. These 
field-proved types can dissipate 7.5 watts at 25°C 
case temperature (with mounting flange)—have 
max. collector current rating of 3 amps. 


i 


~—? 
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RCA ~ey 
SEMICONDU| 
PRODUCT coin 


Write for the new comprehensive 
RCA semiconductor guide. 








SOLID-ELECTROLYTE 


CAPACITORS 


prompt delivery and 


complete ratings from SPRAGUE : 


This solid-electrolyte Tantal 
Capacitor (shown 114 times act 
size) is rated at 4.7 MF, 10 v 
d-c, and is only Ye" in diam 


Sprague, the pioneer in the production of 
solid-electrolyte tantalum electrolytic capac- 
itors, now offers prompt delivery on produc- 
tion quantities of all standard ratings. New 
expanded facilities end production delays in 
your assembly of minified transistor circuits. 


Typical of these Tantalex Capacitors is the 
Type 150D shown above. Its tiny sintered 
anode is impregnated with a solid, non- 
corrosive, semi-conductor material which can- 
not leak under any circumstance. It combines 
true miniaturization with electrical stability 
previously unobtainable in an electrolytic 
capacitor of any type. 


Thermal coefficient of these capacitors is 
sufficiently low and linear so that for the first 
time a circuit designer can think of an electro- 
lytic in terms of parts per million capacitance 
change. Nominal value is +500 ppm/ °C. The 
capacitor may be used without derating over 
a range from —80°C to + 85°C, or to 125 °C 


by %" long. 


with appropriate derating, a temperature at 
which no other electrolytic has proved useful. 


Solid construction permits the Type 150D 
to withstand the severe shock and vibration 
encountered in missile and ballistic applica- 
tions. Hermetic sealing makes it completely 
immune to humid atmospheric conditions. 


Complete performance data covering the 
wide range of sizes and ratings are in Engi- 
neering Bulletin 3520C, available on letter- 
head request to the Technical Literature Sec- 
tion, Sprague Electric Company, 479 Marshall 
Street, North Adams, Massachusetts. 


x * * 


You can get off-the-shelf delivery 
VN at factory prices on pilot quantities 
up to 499 pieces from your local Sprague 
Industrial Distributor. 


SPRAGUE COMPONENTS: 


CAPACITORS ¢ RESISTORS 


*e MAGNETIC COMPONENTS e¢ TRANSISTORS % DP 0 (; U 


INTERFERENCE FILTERS « PULSE NETWORKS « HIGH TEMPERATURE MAGNET WIRE 


CERAMIC-BASE PRINTED NETWORKS e 


PACKAGED COMPONENT ASSEMBLIES the nikel a. of reliabilit 
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